
"<c.    •  cV <Cc<3    c    c    V 

CC<f  c?  v CCo  ..    c.  :_ 

CCC 

1  "* 

S.  c 

C;    COS       CC 
c<  cod  cc 
c<  H.C8C  cc 
x      CX       C< 

"Ccc  c 

CcXCi  x<X 
«  c  «S  «,  <  C 
'  -  C.-CC>    <  C 

(  core  ~ ' c  i  at     eg  «  c<c^cx?  ■  <e"  @|  ̂   c* 
O  CS      O  <cc ..*!*cc    «5  <  C  c  ci<j 
C  ox      c<  CCC  'CCC  '  «<.  ...cc  <  c 
t     CX        CO<C^J;      <°     C  cX    c  c 

"  Cc  ex     < CC^-C^l      C<      c   «Cc»C3 

:    <£    cx        C     £g£    -CC      V^^'<- 

^?  cc     cCC  '<  c       rrc  ?COc  C 

^  c<    cCC    '  C:       '•-    c  f  xX 

I.   "  Vc  xC   <cC    ' C        cc    C<  <C  < 

'        ̂ xV    .xx  <<-Cv  ■**■,  o      c. 
V  Cc    cX        C<-        -c        gk«     .<- 

x   #fi&.:<CxX  -- 
C     CCC  <C^  rc

 

2    cC*«^Cc    ^ 

^  ox  4^<:    ̂  

J   CXXC^|^^    ̂  
feccx^j§;^<£-  c^A 
&£cea^"&<£«  c   -  c 

■fexecrer"  c  ceoec  o<  <r 

^ccCcr-  ca<fe:C<  &*£:$& 
f.=fe  cCCt  C  ««Cg  ^BS^S 
"cCOX   C  CCCfe.CjAC     (    ' 

C^  cC<C    CXCOCS^CC     x' ;S&  cccc  c  cc  %Jgc$fc  5^ 
c  c  <C<c    c  cc  ccx   C^  c^ 

cc  <<: 

CC  C<: 
CC  CC 
cx  c  C 

'  CC  (( X* 

•xf:;^ 

■  c«i;  <s  <c 
«1  c<xc 

«  cx<«r  <%«* 

C  C 

><.  ̂ Q.ttcz  dec 
x*<£<CCc«C;x    C( c  :  jj&^g^  cc 

<X:^^ftXs:^xpc-i- 
-XC'    ̂ ClC.^ 

S..CC  •.    x    ■ 

C   r<Ccc  a CC    <(.  ; 

CC 
C^flC      ̂ c 

^zt x,C    i  < 

*m 

cc«x  ̂  

*K£C 

"    cc^.x cx 

i^^C 

s 
^ 

c*cc«: 

<:  < 
c    c  <c 

*3CX< 

Z    CX-4C 
•  c  <c< 

•C  Cc< 
<   c: 

c     <" 
OCT c    d 

c  c 

c  c 

;«Cp 

cc  cc 
<c  cc 
cc    cc 

cc    fC. 
cc  cc 
cc(<c '  CC'  cc . 

<:<-  >c  .• 

CCcC         '- 
"CC  cC 

'C  Ct  <t«  * 
■  V'C  €9   C  s 

±<Jmg££  c '*-  C((CC    ' 
coed  1 
CCftC 

.  CO  <QCZ  ̂  
<  (    <t  <L~     c <  a«c  C( -Cc^«r<L 

CCCC:    ccc 
Cc  CC     c  CC 

<CCCC 

txc-i^ccc^ 

c  $mmcMs 
-    <'-  •  '  *C<x< 

CCcCC "•.  c Kxc  *   < ccccc      ^ 
ccocc       • 

;c<XfCC       C 
.:  <:ccc<      / 

:•  Greece    /   ' 

icccc:  /  .  ' 

:ccxc/ 
<<  <  c 

^CCCC^.<5-(CC 

-  pcc<icc 
CCCC     <T7Cc 
C  c  XX    <fxc 

c  ccccc-cttcc cc:cc:<cc^ 

c  ceo  cr  cc 
«     C"C«:  :.Oc 
c  c.c:<  cc  c  « 
X    C    C   CC    C    '■ '    c  cccc/; 

,     C       OX  'C^'    ' c        c      C    ' 



>      , 

■■ 

>    >* 

ryjm 

>  >>r>  
■■■'• 

» > 

>3*>  > 

"">>>  ">     ' 

J»  z 

>Z£>  "*>k2>\ ~ZM* 

^» 

z»  > » 

>?>;>" 

-  'Z>  >»Z2>  ' 

Z3* 

z^  - 

,T> 

!>j 

X» 

- 

1>- 

>» 

>J> 

3i> 

I>  , 

:>'>: 

Z>  . 

^K>  > 

>^ 

:S>J>J> 

>»>. 

>,>  >  >  ̂ **^-  ̂ 

■'55*5 

':* J&»  >>  >T>->  >  VC^^ 

>>3> 



►      » 

'  >      2*  >  ;»  >>*->,  > 
g» 

»2»    > 

>  Z3e£>»  >^_ 
» >  >  ■    :>     >  ~ 

1  »^> 

>>>> 

»  ̂ 

■>;g> 

2»  »  -> >3>  .-> 

>    >> 

»  [»  >>  >?3*. 

J* 

• 

...    
>' 

l>:«> 

.     Si 



A.  Dean  and  Jean  M.  Larsen 
Yellowstone  Park  Collection 

F    722.61     .U743    1868 

BRIGHAM  YOUNG  UNIVERSITY 

L
3
 
 11 
97  22237  6839 



\  \ 

»<  , 

-V  .,-' 



Digitized  by  the  Internet  Archive 
in  2013 

http://archive.org/details/reportofsecretar1868unit 







40th  Congress,  )  SENATE.  ( Ex   Doc. 
\rt  Session.        j  (    No.  77. 

REPORT 
OF 

THE    SECRETARY   OF   WAR, 
COMMUNICATING, 

In  compliance  with  a  resolution  of  the  Senate  of  February  13,  1866,  the  report 
of  Brevet  Brigadier  General  W.  F.  Raynolds,  on  the  exploration  of  the  Yel- 

lowstone and  the  country  drained  by  that  river. 

July  19,  1867. — Read;  ordered  to  lie  on  the  table.     Motion  to  print  referred  to  the  Com- 
mittee on  Printing. 

July  17,  1868. — Resolved,  That  the  report  proper  of  General  Raynolds,  upon  his  exploration 
in  the  valley  of  the  Yellowstone  river,  be  printed,  with  the  maps,  but  without  the  illustra- 

tions ;  and  that  three  thousand  extra  copies  be  printed  and  bound  for  the  use  of  the  Senate  ; 
and  that  the  Secretary  of  the  Senate  be  directed  to  return  the  appendices  to  General  Ray- 
nolds's  report  to  the  Chief  Engineer  of  the  army  of  the  United  States. 

War  Department, 

Washington  City,  July  19,  1867. 

Sir:  In  compliance  with  the  Senate's  resolution  of  February  13,  1866,  call- 
ing for  the  report  of  Major  Raynolds,  United  States  engineers,  of  his  exploration 

of  the  Yellowstone,  and  the  country  drained  by  that  river,  I  have  the  honor  to 
transmit  herewith  a  communication  of  the  Chief  of  Engineers,  of  July  18,  with 
the  report  desired,  just  now  completed. 

Your  obedient  servant, 

Hon.  B.  F.  Wade, 
President  of  the  Senate. 

EDWIN  M.  STANTON, 
Secretary  of  War. 

Engineer  Department, 
Washington,  July  18,  1867. 

Sir:  Referring  to  letters  of  this  department  of  the  14th  February,  1866,  and 
7th  May,  1867,  and  in  compliance  with  Senate  resolution  of  the  13th  February, 
1866, 1  have  the  honor  to  transmit  herewith  the  report  of  Brevet  Brigadier  Gen- 

eral William  F.  Raynolds,  major  of  engineers,  upon  his  exploration  of  the  Yellow- 
stone and  Missouri  rivers,  just  completed,  and  comprised  in  the  following  papers, 

viz: 

1.  Captain  Raynolds'  report  and  journal. 
2.  Lieutenant  Maynadier's  report. 
3.  Reports  of  detached  parties. 
4.  Table  of  latitudes. 
5.  Table  of  chronometer  errors. 

6.  Table  of  meteorological  observations  and  barometer  heights,  Captain  Ray- 
nolds' route,  1859. 
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7.  Table  of  meteorological  observations  and  barometer  heights,  Lieutenant 

Maynadier's  route,  1859. 
8.  Table  of  meteorological  observations  and  barometer  heights,  Captain  Ray- 

nolds'  route,  1860. 
9.  Table  of  meteorological  observations  and  barometer  heights,  Lieutenant 

Maynadier's  route,  1860. 
10.  Meteorological  observations  at  Deer  creek  (winter  quarters.) 
11.  Meteorological  observations  at  Fort  Pierre. 
12.  Report  on  geology  by  Dr.  F.  V.  Hay  den. 
13.  Report  on  fossil  plants  by  Professor  J.  S.  Newberry. 
14.  Report  on  birds  by  Dr.  Elliott  Coues. 
15.  Report  on  mammals. 
16.  Catalogue  of  plants  by  Dr.  George  Engleman. 
17.  Report  on  carices  by  Professor  Chester  Dewey. 
18.  List  of  mosses  and  liverworts  by  Professor  Sullivan. 
19.  List  of  shells  by  Professor  Binney. 

Very  respectfully,  your  obedient  servant, 
A.  A.  HUMPHREYS, 

Chief  of  Engineers,  Major  General. 
Hon.  E.  M.  Stanton, 

Secretary  of  War. 

Office  United  States  Lake  Survey, 
Detroit,  July  1,  1867. 

General  :  I  have  the  honor  to  submit  herewith  my  report  of  the  exploration 
of  the  "head  waters  of  the  Yellowstone  and  Missouri  rivers,  and  of  the  moun- 

tains in  which  they  rise." 
In  presenting  this  report  I  deem  it  proper  to  give  a  short  statement  of  the 

circumstances  under  which  it  has  been  prepared. 
The  expedition  returned  to  Omaha  in  October,  1860.  After  discharging  the 

employes,  and  settling  the  accounts  of  the  party,  I  repaired  to  Washington  with 
a  portion  of  my  assistants,  and  commenced  the  preparation  of  the  report.  Good 
progress  had  been  made,  and  I  had  expected  to  have  it  ready  for  the  following 
session  of  Congress,  when  the  breaking  out  of  the  rebellion  scattered  my  assis- 

tants, seriously  interfering  with  my  work. 
On  the  1st  of  July,  1861, 1  reported  that,  if  my  services  were  needed  elsewhere, 

the  preparation  of  the  report  could  be  suspended  with  no  other  injury  than  that 
necessarily  incident  to  delay.  On  the  10th  of  that  month  I  was  ordered  to  join 
the  army  in  the  field,  and  shortly  after  all  work  was  suspended. 

In  the  summer  of  1862  I  was  prevented  by  severe  and  protracted  illness  from 
continuing  on  duty  in  the  field,  and  in  that  condition  applied  for  authority  to 

resume  the  report,  which  was  granted,  "provided  it  did  not  interfere  with  the 
medical  treatment  I  was  undergoing."  My  physician  would  not  consent  to  my 
attempting  the  work. 

In  January,  1863,  while  yet  an  invalid,  I  was  again,  at  my  own  request, 
ordered  on  duty  with  the  army,  and  another  application  was  made  for  authority 
to  resume  the  report.  This  time,  in  connection  with  my  other  duties,  my 
request  was  granted,  but  my  other  duties  prevented  any  considerable  progress 
being  made. 

In  April,  1864,  my  health  not  being  yet  restored,  I  was  ordered  to  this  place 

as  "superintendent  of  the  survey  of  the  north  and  northwest  lakes,  and  light- 
house engineer  for  the  10th  and  11th  districts,"  comprising  the  entire  lake  region. 

Each  of  these  duties  was,  at  the  time  and  has  been  continually  since,  much  more 
extensive  and  complicated  than  before  the  war,  when  the  superintendence  of  the 
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lake  survey,  or  of  a  single  lighthouse  district,  was  considered  ample  duty  for  one 
officer. 

With  triple  duty  on  my  hands,  and  instructions  that  forbade  my  devoting  any 
time  to  the  report  that  interfered  with  my  other  duties ;  without  assistants  who 
were  engaged  on  the  expedition,  or  who  were  familiar  with  such  duty,  I  trust 
that  it  will  not  be  considered  strange  that  the  presentation  of  the  report  has  been 
delayed,  or  that  I  should  be  ready  to  admit  its  many  and  great  imperfections. 

Very  respectfully,  your  obedient  servant, 
W.  F.  RAYNOLDS, 

Lieut.  Col.  Engineers,  and  But.  Brig.  General. 

Brevet  Major  General  A.  A.  Humphreys, 
Chief  of  Engineers  U.  S.  Army,  Washington,  D.  C. 

REPORT  OF  BREVET  COLONEL  W.  F.  RAYNOLDS,  U.  S.  A.,  CORPS  OF 
ENGINEERS,  ON  THE  EXPLORATION  OF  THE  YELLOWSTONE  AND  MIS- 

SOURI RIVERS,  IN  1859-'60. 

Table  of  contents. 

1.  Captain  Raynolds's  report  and  journal. 
2.  Lieutenant  Maynadier's  report. 
3.  Reports  of  detached  parties. 
*4.  Table  of  latitudes. 
*5.  Table  of  chronometer  errors. 

*6.  Meteorological  observations  and  barometer  heights — Fort  Pierre  to  Deer 
creek — Captain  Raynolds,  1859. 

*7.  Meteorological  observations  and  barometer  heights — Fort  Sarpy  to  Deer 
creek — Lieutenant  Maynadier,  1859. 

*8.  Meteorological  observations  and  barometer  heights,  from  Deer  creek  to 
Fort  Pierre,  Captain  Raynolds,  1860. 

*9.  Meteorological  observations  and  barometer  heights,  from  Stinking  river 
to  Omaha,  Lieutenant  Maynadier,  1860. 

*10.  Meteorological  observations  at  Deer  creek. 
*11.  Meteorological  observations  at  Fort  Pierre. 
*12.  Report  on  geology  by  Dr.  F.  V.  Hayden. 
*13.  Report  on  fossil  plants  by  Professor  J.  S.  Newberry. 
*14.  Report  on  birds  by  Dr.  Elliott  Coues. 
*15.  Report  on  mammals. 
*16.  Catalogue  of  plants  by  Dr.  George  Engleman. 
*17.  Report  on  carices  by  Professor  Chester  Dewey. 
*18.  List  of  mosses  and  liverworts  by  Professor  Sullivan. 
*19.  List  of  shells  by  Professor  Binney. 

Office  Lake  Survey,  Detroit,  1867. 

Sir  :  After  spending  the  greater  part  of  the  previous  winter  on  duty  at  the 
southern  part  of  Florida,  on  the  6th  of  April,  1859,  I  was  summoned  by  tele- 

gram to  Washington,  where  I  received  the  first  intimation  that  it  was  the  inten- 
tion of  the  department  to  assign  to  me  the  important  duty  of  exploring  the  exten- 
sive, and  then  almost  unknown,  country  drained  by  the  Upper  Missouri  and 

Yellowstone  rivers.  My  entire  want  of  previous  preparation  for  this  duty  is 
offered  as  an  explanation  of  the  many  deficiencies  that  I  am  conscious  exist  in 
the  petformance  of  the  duty  assigned  to  me. 

*  Not  Printed. 
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The  following  are  the  instructions  under  which  the  exploration  was  made  : 

"War  Department,  Office  Explorations  and  Surveys, 
"  Washington,  April  13,  1859. 

"  Sir  :  Under  clauses  of  the  military  appropriation  acts,  providing  for  '  surveys 
for  military  defences,  geographical  explorations  and  reconnoissauces  for  military 

purposes,'  I  am  directed  by  the  Secretary  of  War  to  instruct  you  to  organize 
an  expedition  for  the  exploration  of  the  region  of  country  through  which  flow 
the  principal  tributaries  of  the  Yellowstone  river,  and  of  the  mountains  in  which 
they,  and  the  Gallatin  and  Madison  forks  of  the  Missouri,  have  their  source. 

"The  objects  of  this  exploration  are  to  ascertain,  as  far  as  practicable,  every- 
thing relating  to  the  numbers,  habits  and  disposition  of  the  Indians  inhabiting 

the  country,  its  agricultural  and  mineralogical  resources,  its  climate  and  the 
influences  that  govern  it,  the  navigability  of  its  streams,  its  topographical 
features,  and  the  facilities  or  obstacles  which  the  latter  present  to  the  construc- 

tion of  rail  or  common  roads,  either  to  meet  the  wants  of  military  operations  or 
those  of  emigration  through,  or  settlement  in,  the  country. 

"Particular  attention  should  be  given  to  determining  the  most  direct  and  feasi- 
ble routes : 

"1.  From  the  neighborhood  of  Fort  Laramie  to  the  Yellowstone,  in  the  direc- 
tion of  Fort  Union,  on  the  Missouri. 

"  2.  From  the  neighborhood  of  Fort  Laramie  northwesterly,  along  the  base 
of  the  Big  Horn  mountains,  towards  Fort  Benton  and  the  Bitter  Root  valley. 

"  3.  From  the  Yellowstone  to  the  South  pass,  and  to  ascertaining  the  practica- 
bility of  a  route  from  the  sources  of  Wind  river  to  those  of  the  Missouri. 

"  To  accomplish  these  objects  most  effectually  the  expedition  should  proceed 
by  the  Missouri  river  to  Fort  Pierre.  Here  a  large  number  of  the  Dakotas  will 
be  assembled  to  receive  their  annuities,  and  overtures  should  be  made  to  obtain 

their  assent  to  your  proceeding  to  the  source  of  Powder  river  by  the  Shayenne 
and  its  north  fork,  by  which  a  new  route  leading  west  from  the  Missouri  river 
would  be  examined.  To  aid  you  in  accomplishing  this  object,  the  clothing, 
et  cetera,  to  be  given  to  the  Dakotas  by  the  government,  under  the  treaty  made 
with  them  by  General  Harney,  will  be  turned  over  to  you  by  the  Indian  Bureau 
for  distribution. 

"  From  the  source  of  Powder  river  the  expedition  should  proceed  down  that 
stream  to  its  mouth ;  thence  along  the  Yellowstone  to  the  mouth  of  Tongue 
river,  up  which  a  detachment  should  be  sent  to  its  source.  The  remainder  of 
the  party  should  continue  on  the  Yellowstone  to  the  mouth  of  Big  Horn  river, 
and  ascend  the  latter  stream  to  the  point  where  it  leaves  the  mountains.  Here 
the  two  divisions  of  the  party  should  be  united.  The  approach  of  winter  may 
require  the  expedition  to  pass  that  season  in  this  neighborhood,  or  if  time  suffices, 
the  expedition  may  ascend  the  Big  Horn  river  to  Wind  river,  where  a  favorable 
wintering  place  can  be  found. 

"  The  next  season  should  be  spent  in  examining  the  mountain  region  about  the 
sources  of  the  Y'ellowstone  and  Missouri,  to  ascertain  the  character  of  the  routes 
leading  south  and  west  from  the  navigable  parts  of  those  rivers.  On  returning 
one  party  should  descend  the  Missouri,  using  skin  boats  to  Fort  Benton,  where 
a  Mackinac  boat  should  be  in  readiness.  The  other  portion  should  descend  the 
Yellowstone,  in  skin  boats, to  its  mouth,  where  it  should  join  the  party  with  the 
Mackinac  boat,  and  all  proceed  to  the  settlements.  With  a  pack  train  it  would 

not,  perhaps,  be  practicable  to  carry  more  than  three  months'  full  supply  of 
provisions,  but  the  abundance  of  game  in  much  of  this  region  renders  it  unneces- 

sary to  provide  the  usual  quantity  of  bread  and  bacon. 

"  The  following  places  are  convenient  as  depots,  and  you  should  make  your 
arrangements    accordingly,  viz:    The  Platte  Bridge,  Fort  Laramie,   and  the 
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American  Fur  Company's  posts,  Fort  Alexander  Sarpy,  Fort  Benton,  and  Fort 
Union.  If  the  Dakotas  should  withhold  their  consent  to  the  expedition  pro- 

ceeding up  the  valley  of  the  Shayenne,  and  you  should  not  deem  it  advisable  to 
make  that  examination  without  their  consent,  the  expedition  will  proceed  to 
Fort  Clark  or  Fort  Union,  and  move  to  the  Yellowstone  near  the  mouth  of 
Powder  river. 

"  You  will  use  your  own  judgment  in  modifying  the  plan  proposed  in  the  event 
of  any  unforeseen  circumstances  or  physical  obstacles  preventing  an  adherence 
to  it. 

"  You  will  endeavor  by  all  the  means  in  your  power  to  conciliate  and  gain  the 
friendship  of  the  different  Indian  tribes  you  may  meet,  and  will  assure  them  of 
the  good  will  of  the  government,  and  of  its  protection  in  all  their  rights.  You 
are  authorized  to  purchase  Indian  goods  to  be  used  in  compensating  the  Indians 
for  their  services  when  required,  and  for  purchasing  from  them  such  articles  as 
you  may  need.  By  thus  securing  their  friendly  co-operation  you  will  not  only 
be  relieved  from  danger  of  interruption,  but  be  enabled  to  obtain  from  them  much 
valuable  information  which  would  be  withheld  if  you  were  obliged  to  enter  their 
country  in  a  hostile  attitude. 

"To  aid  you  in  the  discharge  of  these  duties,  you  are  authorized  to  employ 
eight  assistants  as  topographers,  geologist  and  naturalist,  astronomer,  meteor- 

ologist, physician,  &c,  at  an  average  salary  not  exceeding  $125  per  month, 
and  to  pay  their  actual  travelling  expenses  to  and  from  the  field  of  operations, 
and  to  subsist  them  while  in  the  field.  You  will  procure  your  assistants, 
employes,  equipment,  supplies,  &c,  at  those  points  which  seem  to  ensure  the 
most  economical  and  effective  organization  for  the  party.  The  sum  of  $60,000 
will  be  set  aside  from  the  appropriations  to  defray  the  expenses  of  the  expedi- 

tion, which  amount  your  expenditures  must  not  exceed. 

"  The  colonel  of  topographical  engineers  will  be  directed  to  supply  you  with 
such  instruments  as  you  may  require  on  your  requisition. 

"  The  commanding  general  of  the  Department  of  the  West  will  be  directed  to 
detail  an  escort  of  30  picked  men  of  the  infantry,  under  the  command  of  a  lieu- 

tenant, who  will  report  to  you  for  duty. 

11  Transportation  for  the  provision  and  equipage  of  the  escort,  their  subsistence 
and  their  necessary  ammunition,  will  be  furnished  respectively  by  the  quarter- 

masters', commissary,  and  ordnance  departments. 
"The  quartermasters',  commissary,  medical,  and  ordnance  departments  will  be 

directed  to  furnish,  as  far  as  practicable,  all  necessary  transportation,  provisions, 
arms,  and  supplies,  those  required  for  the  civil  employes  to  be  paid  for  at  cost 
prices  at  the  place  of  delivery,  from  the  appropriation  for  the  expedition. 

11  All  necessary  transportation,  provisions,  arms,  and  supplies  which  you  cannot 
obtain  from  those  departments,  and  all  minor  instruments,  books,  and  drawing 
materials,  will  be  purchased  out  of  the  appropriation  for  the  exploration. 

"  You  will  communicate  with  the  department  through  this  office,  to  which  you 
will  make  the  reports  and  returns  required  by  regulations  of  an  officer  of  engi- 

neers in  charge  of  a  work  or  operation,  and  such  other  reports,  transmitted  as 
often  as  the  means  of  communication  will  allow,  as  will  keep  the  department 
apprised  of  your  various  movements,  and  the  progress  of  the  expedition  under 
your  charge.  On  the  completion  of  your  field  duty  you  will  return,  with  your 
assistants  to  Washington,  and  prepare  the  maps  and  reports  necessary  to  a  full 
exposition  of  the  results  of  the  expedition. 

"Very  respectfully,  your  obedient  servant, 
"A.  A.  HUMPHREYS, 

"  Captain  Topographical  Engineers  in  charge. 
"Captain  W.  F.  Raynolds, 

"  Corps  Topographical  Engineers,  Washington." 
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The  district  that  I  was  thus  ordered  to  explore  is  bounded  on  the  north  by 
the  British  possessions,  on  the  east  by  the  Missouri  river,  on  the  south  by  the 
Niobrara  and  the  Platte,  and  on  the  west  by  the  dividing  ridge  of  the  Rocky 

mountains,  thus  extending  from  the  43°  to  49°  of  north  latitude,  and  from  the 
100th  to  the  113th  meridian  of  longitude  west  of  Greenwich.  Its  dimensions 
are  thus  650  miles  east  and  west  measurement,  and  nearly  400  nortli  and 

south,  while  its  area  is  about  250,000  square  miles,  nearly  one-fourth  largei 
than  all  of  France,  or  than  the  kingdoms  of  Spain  and  Portugal,  and  more 
than  double  the  area  of  Great  Britain.  Previous  explorations  in  this  region 
were  confined  almost  exclusively  to  the  immediate  vicinity  of  the  great  rivers, 
or  penetrated  only  to  the  borders  of  the  district  named.  Lewis  and  Clarke 
in  1804'-5-'6  ascended  the  Missouri,  crossed  the  continent,  and  returned  by 
the  Yellowstone.  I  can  testify  to  the  wonderful  accuracy  of  their  descrip- 

tions of  localities,  but  their  geographical  positions  are  not  always  reliable. 
Nicollet  in  1839  reached  Fort  Pierre.  His  investigations  and  determinations 
of  positions  were  such  as  characterize  all  the  labors  of  that  eminent  savant. 
Governor  Stevens  in  1852,  in  his  railroad  expedition,  confined  his  explorations 
mainly  to  the  Missouri  river,  or  to  the  country  north  of  that  stream,  above  the 
mouth  of  the  Yellowstone.  Lieutenant  Warren,  topographical  engineers,  ex- 

plored the  Black  Hills  in  1855,  and  ascended  the  Yellowstone,  as  far  as  the 
mouth  of  Powder  river,  in  1856,  determining  accurately  his  positions  and  adding 

greatly  to  previous  knowledge  of  these  localities.  "  Bonneville's  Adventures" 
and  "Astoria,"  two  of  Irving's  delightful  sketches,  are  accounts  of  adventures, 
many  of  which  were  located  in  this  district,  but  it  is  difficult  to  trace  the  routes 
travelled,  and  no  reliable  data  are  given  for  geographical  positions.  Several 
other  expeditions  were  conducted  along  the  Missouri,  mainly  with  the  view  of 
determining  the  geological  features ;  but  none  of  these  added  much  to  our 
geographical  knowledge.  The  fur  companies  in  their  dealings  with  the  Indians 
have  for  years  had  their  agents  travelling  in  all  parts  of  this  country,  but  their 
journeyings  have  had  no  scientific  character  or  value.  All  preliminary  informa- 

tion in  regard  to  the  interior  of  this  vast  region  was  thus  exceedingly  vague  and 
unsatisfactory. 

The  district  is  naturally  divided  in  a  marked  manner  into  three  great  sections. 
Of  these  the  eastern  is  drained  by  several  streams  having  a  general  easterly 
course  and  emptying  into  the  Missouri.  The  middle  division  comprises  the 
entire  drainage  of  the  Yellowstone,  whose  main  branches  all  possess  a  northerly 
course.  The  third  division,  includes  the  drainage  of  the  southern  and  eastern 
bankof  the  Missouri,  above  the  Yellowstone.  Aside  from  these  general  features, 
which  suggest  themselves  at  a  glance  at  the  map,  there  are  some  minor  topo- 

graphical facts  of  interest  that  can  be  stated. 

About  latitude  38°,  near  the  Spanish  peaks,  the  main-dividing  crest  of  the 
continent  takes  a  westerly  trend,  and  from  this  point  branches  off  an  outlying 
chain  running  nearly  north  and  south.  This,  as  it  gradually  diverges  from  the 

range,  forms  the  eastern  boundary  of  the  "  parks,"  in  which  the  Arkansas  and 
the  Platte  have  their  sources.  Near  latitude  41°  the  main  crest  trends  still 
more  rapidly  to  the  westward,  enclosing  between  it  and  the  outlying  range  a 

wide  and  comparatively  level  tract,  known  as  the  "  Laramie  plains,"  which 
maybe  regarded  as  a  fourth  "  park."  In  this  series  of  "parks"  the  most 
striking  feature  is  the  northerly  course  of  all  the  streams.  The  south  fork  of 
the  Platte  rises  in  the  South  park,  and  runs  nearly  north  for  more  than  100 
miles  before  it  turns  suddenly  to  the  east.  The  Middle  park  is  drained  by  the 
head-waters  of  the  Colorado,  which  also  have  a  northerly  course  of  about  50 
miles  before  leaving  it.  The  North  park  is  drained  by  the  north  fork  of  the 

Platte,  and  tin'.-  stream  flows  in  a  northerly  course  for  150  miles  and,  passing through  the  Laramie  plains,  unites  with  the  Sweetwater,  after  which  it 
assumes  the   general  easterly  course  of  the  Platte.     These  same  general  fea- 
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tures  of  topography  obtain  on  an  enlarged  scale  north  of  the  Platte.  The 
outlying  spur,  indeed,  loses  its  great  elevation  and  becomes  rather  a  divided 
than  a  mountain  range,  but  it  continues  in  a  northerly  course,  striking  the 
Missouri  river  near  the  mouth  of  the  Yellowstone  in  latitude  48°,  and  still 
affects  the  course  of  the  rivers  and  the  formation  of  the  country.  The  great 
divergence  of  the  main-divide  to  the  northwest  makes  the  distance  here 
between  it  and  this  outlying  ridge  very  great,  and  the  clearly  defined  parks 
are  found  along  the  base  of  the  former;  of  these  there  are  three,  namely, 
the  valleys  of  the  upper  Big  Horn,  of  the  upper  Yellowstone,  and  of  the  three 
forks  of  the  Missouri,  which  are  basins  surrounded  by  mountain  ridges,  with 
the  streams  all  tending  northward,  Between  these  minor  parks  and  the  outlier 
are  the  great  valleys  of  the  Yellowstone  and  the  Upper  Missouri. 

The  course  of  the  outlier  in  its  southern  part  is  marked  by  lofty  peaks, 

(among  which  may  be  mentioned  Pike's,  Long's,  and  Laramie,)  but  north  of  the 
Platte  the  Little  Missouri  buttes  form  its  most  prominent  landmarks,  and  it 
soon  sinks,  as  stated  above,  to  a  mere  prairie  ridge,  although  at  the  mouth  of 
the  Yellowstone  it  is  so  prominent  that  it  attracted  the  attention  of  the  ear- 

liest travellers  in  that  country.  Eastward  of  this  ridge  the  country  to  the  Mis- 
souri is  (as  far  as  we  explored  it)  the  high,  broken  prairie  of  the  west, 

presenting  no  serious  obstacles  to  travel ;  and  the  Black  Hills  lying  eastward 
of  and  contiguous  to  the  outlier,  and  rising  to  a  height  of  from  2,000  to  3,000 
feet  above  the  general  level,  was  the  only  marked  instance  of  upheaval  we 
encountered  in  this  immense  plain.  South  of  this  great  tract  visited  by  the 
expedition  are  found  the  valleys  of  the  Kansas  and  Arkansas  rivers,  with  their 
tributaries,  having  a  generally  easterly  course,  similar  to  that  which  character- 

izes the  Platte  after  leaving  the  mountains. 

RIVERS   TRIBUTARIES    OF    THE    MISSOURI. 

North  of  the  Platte,  the  principal  streams  flowing  eastward  are  the  White, 
Niobrara,  Shayenne,  Moreau,  Palanata  or  Grand,  Cannon  Ball,  and  Heart  rivers. 
Of  these,  the  White  and  Niobrara,  receiving  their  supply  of  water  from  the 
outliers  of  the  Black  Hills  and  the  high  lands  north  of  the  Platte,  are  large 
streams,  and  always  contribute  considerable  water  to  the  Missouri. 

The  Shayenne  is  much  the  most  important  tributary  between  the  Platte  and 
Yellowstone.  It  is  formed  by  two  main  branches  which  entirely  surrouud 
and  drain  the  Black  Hills,  and  as  it  receives  its  water  from  the  numerous 

mountain  streams  of  this  district,  its  supply  is  much  more  constant  and  reli- 
able than  that  of  any  of  the  other  rivers  to  the  north.  Its  valley  below  the 

forks  is  from  half  to  three-quarters  of  a  mile  in  width  of  alluvial  soil,  and 
covered  with  a  heavy  growth  of  bottom  grass.  Beautiful  cotton-wood  groves 
fringe  its  banks  throughout  its  whole  length.  This  portion  of  the  river  receives 
several  tributaries,  but  all  are  prairie  streams,  and  consequently  contain  little 

water  during  a  great  portion  of  the  year.  The  river-bed  is  mainly  quick- 
sand, and  great  care  is  consequently  requisite  in  finding  fords.  The  bluffs 

bordering  the  valley  below  the  forks  are  bold,  and  in  most  instances  access 
to  the  river  bottom  from  the  neighboring  plains  is  difficult  if  not  impracticable. 

Wherever  the  bluffs  have  been  subjected  to  the  action  of  water  they  present 

the  stratified  clay  formation  of  the  "  bad  lands."  Above  the  forks  the  bluffs  are 
found  close  to  the  stream,  and  the  valley  becomes  narrower.  The  tributaries 
are  clear,  and  constant  mountain  creeks  flowing  through  beautiful  valleys.  The 
whole  region  of  the  Black  Hills  is  unquestionably  destined  at  no  distant  date  to 
afford  homes  for  a  thriving  population.  The  mountains  will  furnish  a  sufficient 
supply  of  pine  lumber  for  ordinary  uses,  and,  although  timber  is  very  scarce  in 
the  region  as  a  whole,  yet  the  Black  Hills  will  fully  supply  this  great  deficiency 
in  the  district  immediately  adjoining. 
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The  Moreau  or  Owl,  the  Grand  or  Pell,  the  Cannon  Ball,  and  the  Heart  rivers 
occur  in  the  order  named,  and  are  mere  prairie  streams  of  unusual  length.  In 
the  dry  season  they  contribute  little  water  to  the  Missouri,  but  their  beds  indi- 

cate that,  at  certain  seasons,  they  are  formidable  torrents.  The  banks  of  these 
streams  are  lined  with  a  narrow  fringe  of  cotton-woods. 

Beyond  these,  and  yet  east  of  the  outlying  ridge,  are  two  important  rivers — 
the  Knife  and  the  Chan-cho-ka,  or  Little  Missouri — flowing  to  the  northeast, 
instead  of  to  the  east,  as  was  the  case  with  the  others.  The  Little  Missouri 
rises  in  the  Black  Hills,  whence  it  receives  a  constant  and  considerable  supply 
of  water,  and  its  length  is  over  200  miles.  This  stream  having  more  timber 

upon  its  banks  than  its  neighbors,  is  called  by  the  Indians  "Chan-cho-ka,"  or 
Thick  Timbered  river.  The  title,  however,  is  only  comparative,  and  should  not 
create  the  impression  that  the  valley  would  be  elsewhere  considered  heavily 
timbered. 

THE    YELLOWSTONE    AND    ITS    TRIBUTARIES. 

The  foregoing  complete  the  catalogue  of  the  larger  streams  east  of  the  outlier 
explored  partially  or  completely  by  the  expedition.  Upon  crossing  the  outlier 
the  great  valley  of  the  Yellowstone  is  at  once  reached.  The  tributaries  of  this 

river — the  Powder,  the  Tongue,  the  Rosebud,  the  Big  Horn,  Pryor's,  and  Clark's 
forks — all  flow  to  the  north  until  they  reach  the  Yellowstone.  Further  west  the 
same  is  true  with  reference  to  the  Yellowstone  itself,  which  near  its  source  flows 
for  more  than  100  miles  to  the  northward  before  changing  its  course  to  the  east. 

The  first  stream  west  of  the  ridge  is  Powder  river,  (which  derives  its  name 
from  the  sulphurous  vapors  rising  from  burning  beds  of  lignite  in  its  vicinity,) 
of  which  the  Little  Powder  is  the  main  tributary  from  the  east.  The  latter  rises 

near  Pumpkin  Butte,  flows  through  the  "  bad  lands"  for  over  100  miles,  and 
joins  the  main  stream  in  latitude  45°  28'.  This  stream,  when  crossed  by  us  in 
July,  1859,  was  almost  dry.  Its  valley  is  wide,  and  contains  the  usual  growth 
of  cotton- wood.  Clear  fork  is  the  principal  western  tributary  of  the  Powder, 
and  leaves  the  Big  Horn  mountains,  in  which  it  takes  its  rise,  a  dashing  moun- 

tain torrent.  Upon  its  banks  is  found  considerable  pine,  which  the  excellent 
water-power  of  the  stream  will  in  time  convert  into  lumber  for  the  use  of  the 

coming  settlers.  Crazy  Woman's  fork  and  Willow  creek  are  less  important 
tributaries  of  the  Powder,  finding  their  sources  in  or  near  the  mountains,  and 
emptying  into  the  main  stream  above  Clear  fork.  The  Powder  itself  rises  in 

the  Big  Horn  mountains,  about  latitude  43°  25',  flows  northeast  about  60  miles, 
then  turns  to  the  north,  and  empties  into  the  Yellowstone  in  latitude  46°  42'. 
Its  valley  (which  is  barren  and  yields  but  little  grass  and  an  abundance  of  arte- 
misia)  averages  a  mile  in  width  throughout  its  entire  length,  until  within  50 

miles  from  its  mouth,  it  becomes  narrower  and  the  bluff's  more  ragged  and  broken. 
Travelling  in  it  is  greatly  impeded  by  deep  and  almost  impassable  ravines  which 
cross  it  at  nearly  right  angles,  and  are  concealed  by  the  sage  until  their  very 
edge  is  reached.  These  gullies  are  caused  by  the  action  of  the  water  upon  the 
light  soil,  and  are  among  the  most  disagreeable  features  of  the  country.  The 
bed  of  the  river  is  mainly  a  treacherous  quicksand,  and  great  care  is  necessary 
in  selecting  fords.  The  depth  of  the  water  is  not,  however,  such  as  to  offer  any 
obstruction,  except  during  freshets.  The  bluffs  bordering  the  valley  are  through- 

out the  much-dreaded  and  barren  "bad  lands,"  and  this  stream  must  ever  remain 
of  little  or  no  value  to  the  country. 

Tongue  river  rises  in  the  Big  Horn  mountains,  and  is  in  some  respects  an 
improvement  upon  the  Powder.  Its  valley  is  narrower,  but  contains  less  sage 
and  more  grass.  The  stream  flows  in  the  main  over  a  gravel  or  stony  bottom, 
and  thus  presents  no  especial  obstructions  to  crossing.  The  river  bottom  is  less 
torn  up  by  gullies,  and  the  bluffs  are  not  as  rugged  and  impassable.  Yet  the 
Tongue  river  valley  presents  few  attractions  to  the  settler.     The  soil  is  light, 
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and  the  timber  chiefly  cottonwood,  and  scarce — disadvantages  that  will  for  years 
seriously  affect  its  prospects  for  settlement  and  development. 

The  third  tributary  of  the  Yellowstone  is  the  Rosebud,  which  rises  in  the 
Chetish  or  Wolf  mountains,  and,  during  our  journey  in  August,  1859,  contained 
no  running  water.  Its  valley  is  narrow,  and  resembles  that  of  the  Tongue. 
Near  its  source,  however,  are  some  open  valleys,  that  by  contrast  appear 
attractive. 

The  Big  Horn,  which  is  next  reached,  is  the  main  tributary  of  the  Yellow- 
stone. It  is  formed  by  the  junction  of  the  Popo-Azie  and  Wind  rivers,  both  of 

which  are  considerable  and  noted  streams.  Thirty  miles  below  the  point  of 
junction  the  river  enters  the  mountains,  passing  through  a  canon  20  miles  in 
length,  after  which  it  flows  among  broken  and  barren  hills,  occasionally  inter- 

spersed with  small  level  valleys.  During  this  part  of  its  course,  which  is  nearly 
100  miles  in  extent,  it  receives  several  tributaries,  of  which  the  chief  are  No 
Wood  and  No  Water  creeks  on  the  east,  and  Gray  Bull  and  Stinking  rivers 
upon  the  west.  This  part  of  the  country,  as  will  be  seen  from  the  detailed 

statements  of  Lieutenant  Maynadier's  explorations,  is  repelling  in  all  its  charac- 
teristics, and  can  only  be  traversed  with  the  greatest  difficulty.  Below  the 

mouth  of  the  Stinking,  the  Big  Horn  again  enters  the  Big  Horn  mountains,  and 

passes  through  a  second  canon  of  25  miles  in  length,  emerging  in  latitude  45° 
10'.  The  peculiar  topography  of  this  region,  whereby  the  same  river  flowing 
to  the  north  canons  twice  through  the  same  mountain  range,  is  well  set  forth  and 

made  plain  in  the  rough  language  of  the  guide  Bridger,  who  said :  "  The  Big 
Horn  mountains  are  just  the  shape  of  a  horseshoe,  and  the  Big  Horn  river  cuts 

through  both  sides,  dividing  the  heel  from  the  toe."  The  lower  canon  must 
present  a  series  of  views  of  great  magnificence.  The  gorge  cannot  be  less  than 
3,000  feet  in  depth,  and  whether  the  banks  are  sloping  or  perpendicular,  the 
scenery  must  be  grand  in  the  extreme.  Bridger,  who  claims  to  have  once  passed 
through  on  a  raft,  declares  that  for  mingled  sublimity  and  beauty  this  canon  is 
unequalled  by  any  that  he  has  ever  seen.  Below  this  the  Big  Horn  flows  some 

10°  east  of  north  for  about  70  miles  to  its  junction  with  the  Yellowstone.  The 
valley  is  open,  and  from  two  to  five  miles  in  width,  being  bounded  on  either  side 
by  high  rolling  prairie  hills.  Near  the  Yellowstone  it  is  crossed  by  a  high  spur 
of  the  Chetish  mountains,  on  the  top  of  which  is  found  a  stunted  and  straggling 
growth  of  pines.  The  soil  improves  as  you  ascend  towards  the  mountains,  and 
near  the  lower  canon  is  very  fertile,  and  covered  with  as  heavy  and  luxuriant  a 
crop  of  grass  as  could  be  found  upon  the  continent.  For  30  miles  above  its 
mouth  the  Big  Horn  flows  upon  the  east  side  of  its  valley,  but  shifts  to  the  other 
about  half  the  distance  to  the  mountains.  The  expedition  forded  the  Big  Horn 
without  trouble  about  a  mile  and  a  half  above  its  mouth,  or  about  half  a  mile 

below  the  junction  of  Tullock's  creek,  and  again  about  35  miles  above.  These 
fords  were  well  marked  by  Indian  trails  leading  to  them,  and  are  the  principal 
if  not  only  crossings,  as  repeated  attempts  made  at  other  points  by  naturalists, 
hunters,  and  other  members  of  the  party  uniformly  failed,  the  depth  of  water 
and  rapidity  of  the  current  deterring  the  most  daring.  At  these  fords  the  water 
was  only  from  two  to  two  and  a  half  feet  in  depth.  The  river  bed,  throughout 
its  entire  course  below  the  mountains,  partakes  of  the  general  character  of  the 
Yellowstone  and  Missouri,  the  stream  being  crooked  and  badly  cut  up  by  islands 

and  sandbars.  Of  the  tributaries  of  the  Big  Horn  below  the  mountains -those 
upon  the  west  were  not  visited  by  us,  nor  are  they  of  much  importance.  Of 

those  upon  the  east  the  first  is  Tullock's  creek,  which  empties  into  the  main 
stream  about  two  miles  above  the  Yellowstone.  It  rises  in  the  Chetish  moun- 

tains, and  flows  through  a  timbered  valley  about  50  miles  in  length,  so  wide  that 
it  was  mistaken  at  first  for  that  of  the  Big  Horn  or  Yellowstone.  The  stream 
itself,  however,  contains  but  little  water,  and  this  in  October,  1859,  was  found 
only  in  pools.     The  second  of  the  eastern  branches  is  the  Little  Horn,  or,  taking 
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a  literal  translation  of  the  Indian  name,  the  "Little  Big  Horn."  This  empties 
into  the  main  stream  about  30  miles  above  Tullock's  creek,  and  flows  through 
a  wide  bottom  towards  the  north,  its  length  being  60  or  70  miles.  Upon  its 
upper  tributaries  several  good  camping  grounds  are  found  near  the  base  of  the 
mountains. 

Of  the  rivers  that  unite  to  form  the  Big  Horn,  the  Popo-Azie  is  a  short  stream, 
formed  by  the  union  of  several  branches  which  rise  in  the  southern  part  of 
the  Wind  River  chain  and  to  the  northward  of  the  South  pass.  These  do  not 

unite  until  near  the  junction  of  the  Popo-Azie  with  Wind  river.  Its  drainage 
is  entirely  from  the  mountains  and  the  supply  of  water  is  therefore  quite  con- 

stant. Wind  river  rises  near  the  northwestern  extremity  of  the  Wind  River 
range  and  flows  to  the  southeast  parallel  with  those  mountains  and  between 
them  and  the  Big  Horn  range.  Its  course  is  such  that  a  glance  at  the  map 
leads  to  an  inquiry  why  it  does  not  flow  into,  and  form  a  continuation  of,  the 
Platie,  instead  of  abruptly  changing  its  course  and  discharging  its  water  through 
the  Big  Horn  into  the  Yellowstone. 

This  is  at  once  solved  by  an  inspection  of  the  profile  of  our  route  between 

those  streams,  by  which  the  point  of  junction  of  Wind  river  and  the  Popo-Azie 
is  shown  to  be  200  feet  below  the  level  of  the  Platte  at  the  Red  buttes.  Wind 

river  is  rapid  and  filled  with  boulders,  and  its  valley  is  narrow  and  unproduc- 
tive. The  mountains  upon  either  side  are  bold  and  lofty,  and  present  a  con- 

stant succession  of  striking  landscapes.  At  the  sources  of  the  stream  is  a  lofty 
basaltic  ridge,  rising  from  12,000  to  13,000  feet  above  the  ocean,  stretching 
across  the  head  of  the  valley,  and  connecting  the  dividing  crest  of  the  Rocky 
mountains  with  the  Big  Horn  range.  Near  this  point  and  on  the  dividing  crest, 

in  latitude  43°  28',  a  peak  rises  13,750  feet  above  the  ocean  level,  (as  deter- 
mined by  angle  of  elevation  taken  from  route,)  which  may  justly  be  considered 

as  the  topographical  centre  of  North  America,  the  rain  which  falls  upon  its  sides 

being  drained  into  the  Gulf  of  Mexico  through  the  Mississippi,  the  Gulf  of  Cal- 
ifornia through  the  Colorado,  and  the  Pacific  ocean  through  the  Columbia.  I 

have  designated  this  mountain  on  the  maps  as  "  Union  peak." 
West  of  the  Big  Horn,  the  other  tributaries  of  the  Yellowstone  are  Pryor's 

river,  Clark's  fork,  the  Big  Rosebud,  and  Beaver  river.  These  streams  are  com- 
paratively short  and  small,  find  their  sources  in  the  mountains,  and  flow  to  the 

north. 

Beyond  these  is  the  valley  of  the  upper  Yellowstone,  which  is,  as  yet,  a  terra 
incognita.  My  expedition  passed  entirely  around,  but  could  not  penetrate  it. 
My  intention  was  to  enter  it  from  the  head  of  Wind  river,  but  the  basaltic  ridge 
previously  spoken  of  intercepted  our  route  and  prohibited  the  attempt.  After 

this  obstacle  had  thus  forced  us  over  on  the  western  slope  of  the  Rocky  moun- 
tains, an  effort  was  made  to  recross  and  reach  the  district  in  question  ;  but, 

although  it  was  June,  the  immense  body  of  snow  baffled  all  our  exertions,  and 
we  were  compelled  to  content  ourselves  with  listening  to  marvellous  tales  of 
burning  plains,  immense  lakes,  and  boiling  springs,  without  being  able  to  verify 
these  wonders.  I  know  of  but  two  white  men  who  claim  to  have  ever  visited 

this  part  of  the  Yellowstone  valley — James  Bridger  and  Robert  Meldrum.  The 
narratives  of  both  these  men  are  very  remarkable,  and  Bridger,  in  one  of  his 
recitals,  described  an  immense  boiling  spring  that  is  a  perfect  counterpart  of 
the  Geysers  of  Iceland.  As  he  is  uneducated,  and  had  probably  never  heard  of 
the  existence  of  such  natural  marvels  elsewhere,  I  have  little  doubt  that  lie 
spoke  of  that  which  he  had  actually  seen.  The  burning  plains  described  by 
these  men  may  be  volcanic,  or  more  probably  burning  beds  of  lignite,  similar  to 
those  on  Powder  river,  which  are  known  to  be  in  a  state  of  ignition.  Bridger 
also  insisted  that  immediately  west  of  the  point  at  which  we  made  our  final 
effort  to  penetrate  this  singular  valley,  there  is  a  stream  of  considerable  size, 
which  divides  and  flows  down  either  side  of  the  water-shed,  thus  discharging  its 
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waters  into  both  the  Atlantic  and  Pacific  oceans.  Having  seen  this  phenome- 
non on  a  small  scale  in  the  highlands  of  Maine,  where  a  rivulet  discharges  a 

portion  of  its  waters  into  the  Atlantic  and  the  remainder  into  the  St.  Lawrence, 

I  am  prepared  to  concede  that  Bridger's  "  Two  Ocean  river"  may  be  a  verity. 
Had  our  attempt  to  enter  this  district  been  made  a  month  later  in  the  season, 
the  snow  would  have  mainly  disappeared,  and  there  would  have  been  no  insur- 

mountable obstacles  to  overcome.  I  cannot  doubt,  therefore,  that  at  no  very 
distant  day  the  mysteries  of  this  region  will  be  fully  revealed,  and  though 
small  in  extent,  I  regard  the  valley  of  the  upper  Yellowstone  as  the  most  inter- 

esting unexplored  district  in  our  widely  expanded  country. 
The  general  course  of  the  Yellowstone  itself,  after  leaving  the  mountains,  is 

a  little  north  of  east  through  four  and  a  half  degrees  of  longitude,  and  then 
northeast  to  its  junction  with  the  Missouri.  Throughout  its  entire  length  it 
flows  through  a  wide,  open  valley,  bounded  by  high,  rolling  bills. 

This  valley  has  long  been  the  home  of  countless  herds  of  Buffalo  and  conse- 
quently the  favorite  hunting  ground  of  the  Indians. 

When  my  party  first  reached  the  bluff  overlooking  the  Yellowstone,  the  sight 
was  one  which,  in  a  few  years,  will  have  passed  away  forever.  I  estimated 
that  about  15  miles  in  length  of  the  wide  valley  was  in  view.  The  entire  tract 
of  40  or  50  square  miles  was  covered  with  buffalo  as  thickly  as  in  former  days, 
in  the  west,  (when  cattle  were  driven  to  an  eastern  market,)  a  pasture  field  would 
be,  which  was  intended  only  to  furnish  subsistence  to  a  large  drove  for  a  single 
night.     I  will  not  venture  an  estimate  of  their  probable  numbers. 

And  here  I  would  remark,  that  the  wholesale  destruction  of  the  buffalo  is  a 

matter  that  should  receive  the  attention  of  the  proper  authorities.  It  is  due 
first  and  mainly  to  the  fact  that  the  skin  of  the  female  is  alone  valuable  for 

robes.  The  skin  of  the  male,  over  three  years  old,  is  never  used  for  that  pur- 
pose, the  hair  on  the  hind  quarters  being  not  longer  than  that  on  a  horse,  while, 

on  the  fore  quarters,  it  has  a  length  of  from  four  to  six  inches.  The  skin  is 
also  too  thick  and  heavy  to  be  used  for  anything  but  lodge  coverings,  while  the 
flesh  is  coarse  and  unpalatable,  and  is  never  used  for  food  when  any  other  can 
be  had.  The  result  is  that  the  females  are  always  singled  out  by  the  hunter, 

and  consequently  the  males  in  a  herd  always  exceed  the  females,  in  the  propor- 
tion of  not  less  than  ten  to  one. 

Another,  but  far  less  important,  cause  of  their  rapid  extinction  is  the  immense 
number  of  wolves  in  the  country,  which  destroy  the  young.  The  only  remedy 
that  would  have  the  slightest  effect  in  the  case  would  be  a  prohibition  of  the 
trade  of  buffalo  robes  and  a  premium  upon  wolf  skins.  I  fear  it  is  too  late  for 
even  this  remedy,  and  notwithstanding  the  immense  herds  that  are  yet  to  be 
found,  I  think  it  is  more  than  probable  that  another  generation  will  witness 
almost  the  entire  extinction  of  this  noble  animal. 

THE    UPPER    MISSOURI    AND    ITS    TRIBUTARIES. 

Beyond  the  upper  Yellowstone,  and  immediately  at  the  foot  of  the  main- 
divide  of  the  Rocky  mountains,  lies  the  valley  of  the  Upper  Missouri  and  of  the 

Three  Forks.  The  Missouri  is  formed  by  the  junction,  in  latitude  45°  56',  of 
the  Gallatin,  Madison,  and  Jefferson  rivers,  streams  which  take  their  rise  in  the 
Rocky  mountains  and  have  a  general  northerly  course.  Their  order,  in  relative 
importance,  is  the  reverse  of  that  in  which  they  are  named  above,  the  Gallatin 
being  the  least  and  the  Jefferson  the  greatest,  although  the  difference  in  size  is 
not  marked.  The  soil  in  the  valley  of  the  Three  Forks  is  good,  the  grass  fine, 
and  the  streams  are  all  bordered  by  fringes  of  trees  that  add  great  beauty  to 
the  landscape.  The  neighboring  mountains  are  well  timbered,  and  will,  there- 

fore, furnish  an  abundance  of  lumber  for  the  future  settlers,  and  there  is  no 

part  of  the  field  of  our  exploration  that  on  the  whole  presents  greater  natural 
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advantages  than  this.  Standing  upon  the  bluff  north  of  the  junction  of  the  three 
rivers,  and  looking  to  the  south,  the  eye  rests  upon  a  charming  picture  of  level 
and  fertile  valleys,  environed  by  gently-sloping  and  grass-clad  hills,  and  divided, 
to  appearance,  into  immense  parks  by  the  hedge-like  fringes  of  trees  lining  the 
river  banks.  In  the  distance  snowy  ranges  of  mountains  fill  the  horizon  upon 
all  sides,  and  furnish  the  delightful  landscape  with  a  pure  and  appropriate  set- 

ting. Below  the  Three  Forks  the  Missouri  flows  nearly  north  for  two  and  a 
quarter  degrees  of  latitude,  passing  through  the  gate  of  the  mountains  and  over 
the  Great  Falls,  and  then  changes  its  course  to  nearly  due  east,  keeping  this 
general  direction  through  eight  degrees  of  longitude,  ultimately  bending  to  the 
southeast  and  mingling  its  waters  with  those  of  the  Mississippi  on  their  way  to 
the  Gulf  of  Mexico.  The  tributaries  of  this  great  river,  between  the  Platte  and 
the  Yellowstone,  have  been  already  described.  Of  the  branches  between  the 
Three  Forks  and  the  Yellowstone  I  can  speak  but  briefly.  Of  those  flowing 
from  the  north  and  west  the  chief  are  the  Sun,  the  Teton,  Maria's  river,  and 
Milk  river.  The  two  latter  are  large  and  important  rivers ;  but  none  of  these 

were  visited  by  my  expedition.  Of  those  which  flow  from  the  south  the  prin- 
cipal are  Smith's  river,  the  Muscleshell,  and  Big  Dry  creek. 

Smith's  river  is  a  mountain  stream,  flowing  through  a  narrow  valley,  which 
would  not  be  capable  of  supporting  a  large  population.  Its  passage  through  the 
mountain  gorge  is  marked  by  numerous  scenes  of  striking  and  romantic  beauty. 

The  Judith  rises  in  the  Judith  mountains  and  flows  northward  into  the  Mis- 
souri. Near  its  head  there  is  a  small  tract  of  fertile  country,  but,  as  we  approach 

the  Missouri,  the  river  becomes  less  important,  and  at  the  mouth  there  is  but 
little  water  in  dry  seasons  within  its  banks. 

Some  little  doubt  has  arisen  as  to  the  identity  of  the  Muscleshell.  Lieuten- 
ant Mullan,  of  the  artillery,  in  1852  reached  it  in  a  journey  to  the  southeast 

from  Fort  Benton.  He  describes  it  as  a  stream  from  two  to  four  feet  deep,  and 
with  a  rapid  current,  and  judged  from  its  banks  that,  at  high  water,  it  was  120 
yards  in  width.  This  so  much  exceeded  previously  conceived  ideas  of  its  size, 
that  Lieutenant  Warren  concluded  that  Lieutenant  Mullan  had  reached  the 

Yellowstone.  Lieutenant  IMullins,  of  the  dragoons,  who  commanded  my  escort, 
however,  crossed  the  Muscleshell  some  50  miles  below  where  Lieutenant  Mullan 

saw  it,  and  found  only  a  stream  of  30  or  40  yards  in  width.  The  day  before 
Lieutenant  Mullins  reached  its  banks  I  passed  its  mouth  and  found  there  no 
running  water.  I  think,  therefore,  there  can  be  no  reasonable  doubt  that 
Lieutenant  Mullan  was  correct  in  saying  that  he  had  reached  the  Muscleshell, 
and  that  after  leaving  the  mountains  the  stream  gradually  sinks  in  the  earth, 

growing  less  in  size  and  importance  as  it  approaches  the  Missouri.  The  evi- 
dences at  its  mouth,  however,  prove  that  at  times  it  must  be  a  mighty  torrent 

draining  a  vast  area  of  country. 
Of  the  Big  Dry  but  little  is  known,  aside  from  the  general  fact  that  in  the 

wet  season  it  is  a  pretentious  river  and  at  other  times  but  little  else  than  a  dry 
channel. 

NAVIGABLE  STREAMS. 

The  Missouri  has  been  navigated  to  Fort  Benton,  and  doubtless  boats  can 
ascend  the  short  distance  from  that  point  to  the  foot  of  the  Great  Falls,  but  this 
has  only  been  accomplished  during  high  water,  and  the  first  steamer  that  reached 
Fort  Benton,  was  warped  over  several  of  the  rapids  above  the  mouth  of  the 
Yellowstone.  Lieutenant  Maynadier,  in  his  report  on  the  Yellowstone,  expresses 
the  confident  conviction  that  at  no  distant  day  boats  will  ascend  that  stream  to 
the  mountains.  The  attempt  has  not  yet  been  made,  and  it  is  hazardous  to 
predict  that  science  cannot  overcome  any  obstacles  that  may  be  presented, 
but  when  the  tables  of  altitudes,  prepared  from  barometric  measurements,  are 
examined  the  showing  is  far  from  favorable  to  the  realization  of  Lieutenant 
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Maynadier's  hopes.  The  Yellowstone,  at  the  point  at  which  Lieutenant 
Maynadier  struck  it,  below  the  mouth  of  Shield's  river,  is  about  200  feet 
higher  than  the  Missouri  at  the  Three  Forks,  and  1,700  feet  higher  than 
the  Missouri  at  Fort  Benton.  Shield's  river  is  but  little  further  than  Fort 
Benton  from  the  point  of  junction  of  the  Yellowstone  and  Missouri,  and  as  the 
profile  shows  a  nearly  uniform  descent  in  the  Yellowstone,  it  is  evident  that  the 
fall  of  the  latter  is  1,700  feet  greater  than  that  of  the  former  in  a  nearly  equal 
distance.  Considering  the  difficulties  encountered  from  the  current  of  the  Mis- 

souri, I  cannot  but  think  that  the  navigation  of  a  stream  whose  waters  possess 
such  a  greatly  accumulated  velocity  is  at  least  problematical. 

When  I  was  upon  the  Big  Horn  I  was  impressed  with  the  conviction  that 
that  stream  could  be  navigated  by  boats  of  proper  construction  as  far  as  the 
lower  caiion,  or  about  80  miles  from  its  mouth,  but  an  examination  of  the 
barometric  heights  shows  a  fall  in  this  distance  of  620  feet,  which  must  create  a 

current  of  great  power.  Hence  I  can  readily  understand  how  Lieutenant  May- 
nadier failed  to  appreciate  the  constant  and  rapid  descent  of  the  Yellowstone, 

and  I  conclude  that  the  objections  to  the  navigability  of  that  stream  are  equally 
valid  with  reference  to  the  Big  Horn. 

RAILROAD    AND  WAGON  ROAD  ROUTES. 

The  country  between  the  outlier  and  the  Missouri  is  the  high,  broken  prairie 
of  the  west,  and  but  little  difficulty  will  be  found,  as  far  as  regards  grade,  in 
crossing  it  either  with  wagon  or  railroads  in  any  direction. 

The  district  between  the  Yellowstone  and  Missouri  from  Fort  Union,  in  lati- 

tude 48°,  as  far  south  as  46°  30',  is  believed  to  be  very  broken,  and,  from  the 
nature  of  the  soil,  it  will  offer  great  difficulties  to  the  construction  of  a 
permanent  roadway. 

The  broad  valley  of  the  Yellowstone  affords  peculiar  facilities  for  a  railroad, 
and  it  is,  moreover,  the  most  direct  route  to  the  important  region  about  the 
Three  Forks,  with  all  its  agricultural  and  mineral  wealth. 

The  only  serious  obstacle  that  would  be  encountered  in  this  entire  distance 
is  the  ridge  between  the  waters  of  the  Gallatin  and  those  of  the  Yellowstone, 
and,  as  this  is  shown  to  be  only  about  1,700  feet  in  height,  it  is  believed 
it  could  be  crossed  without  great  difficulty,  especially  as  the  approaches  upon 
either  side  are  shown  by  profiles  of  our  route  to  be  of  easy  grade. 

The  valley  of  the  Yellowstone  can  be  reached  with  comparative  facility  near 
its  mouth,  or  near  the  junction  of  the  Powder,  but  between  these  points  the 
country  lying  to  the  east  is  represented,  by  all  who  have  passed  over  it,  as 
broken,  barren,  and  impracticable. 

At  the  eastern  base  of  the  Big  Horn  mountains  there  is  a  belt  of  country 
some  20  miles  in  width  that  is  peculiarly  suitable  for  a  wagon  road,  and 
which  1  doubt  not  will  become  the  great  line  of  travel  into  the  valley  of  the 

Three  Forks.*  Being  immediately  at  the  base  of  the  mountains,  this  strip  is 
watered  by  the  numerous  streams  which  rise  in  the  hills  but  soon  disappear  in 
the  open  country  below,  while  the  upheaval  of  the  mountain  crest  is  so  uniform 
in  direction  that  a  comparatively  straight  road  can  be  laid  out  close  to  their  foot 
without  encountering  grades  that  are  seriously  objectionable.  I  travelled  through 
this  region  with  heavily  loaded  wagons  in  the  fall  of  1859  without  embarrass- 
ment. 

The  valley  of  the  Big  Horn,  from  latitude  43°  30'  to  latitude  45°  10'  north, 
is  surrounded  on  all  sides  by  mountain  ridges,  and  presents  but  few  agricultural 
advantages,  The  geological  structure  of  the  mountains,  however,  would  lead  us 
to  expect  valuable  mineral  deposits  in  the  ridges.  This  region  is  totally  unfit 
for  either  rail  or  wagon  roads. 

*Note  for  1867.—  The  recent  developments  of  this  country  have  opened  this  route  by  the 
foot  of  the  Big  Horn  range,  and  forts  are  new  established  along  the  entire  line. 
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Between  the  Yellowstone  and  Missouri  the  country  is  mainly  broken  and 
unattractive.  Lieutenant  Mnllins,  in  his  journey  from  Fort  Benton  to  Fort 
Union,  followed  as  closely  as  possible  the  crest  of  the  divide  between  the  waters 

of  these  rivers.  I  quote  from  his  report  this  language:  "The  country  passed 
over  in  my  route,  with  the  exception  of  that  portion  in  and  near  the  Judith 
mountains,  and  lying  contiguous  to  the  streams  forming  the  drainage  of  the 
same,  is  worthless.  Although  it  is  a  much  nearer  route  from  Fort  Union  to 
Fort  Benton,  than  that  on  the  other  side  of  the  river,  I  think  the  latter  far 

preferable  for  military  purposes.  A  railroad  could  be  constructed  along  my 

route  at  coD^paratively  slight  cost,  as  there  are  no  great  elevations  to  overcome." 
North  of  the  Missouri  the  country  is  open  as  soon  as  the  stream  is  left,  and  but 
little  difficulty  will  be  found  in  traversing  it  in  almost  any  direction.  The 
usual  route  for  the  traders  between  Fort  Benton  and  Fort  Union  is  on  this  side 

of  the  Missouri,  and  partially  in  the  valley  of  Milk  river. 
My  route  in  1860  ran  near  the  base  of  the  dividing  ridge  of  the  Rocky 

mouutains  from  the  vicinity  of  the  South  Pass  to  Henry's  lake,  a  distance  of 
about  200  miles,  keeping  on  the  eastern  slope  to  the  head  of  Wind  river  and 
subsequently  on  the  western.  The  summit  of  the  ridge  is  lofty  throughout,  and 
I  do  not  believe  it  will  ever  be  thought  expedient  to  cross  it  by  rail  between  the 
points  named. 

The  valley  of  the  Three  Forks  offers  every  facility  for  transit,  the  open 
country  bordering  upon  the  Gallatin,  the  Madison,  and  the  Jefferson  presenting 
an  agreeable  contrast  to  the  surrounding  rugged  mountains.  Low  pass,  near 

Henry's  lake,  through  which  I  entered  this  valley,  is  as  favorable,  as  regards 
elevation,  as  any  point  can  be  for  crossing  the  dividing  crest  of  the  mountains. 
It  is  1,500  feet  lower  than  the  South  pass,  and  without  any  prolonging  of  the 

route,  rails  can  be  laid  from  the  waters  of  the  Madison  to  those  of  Henry's  fork 
of  the  Columbia,  through  this  pass,  not  using  a  grade  of  over  60  feet  to  the  mile. 

MINERAL  PRODUCTS. 

Very  decided  evidences  of  the  existence  of  gold  were  discovered  both  in  the 
valley  of  the  Madison  and  in  the  Big  Horn  mountains,  and  we  found  some  indica- 

tions of  its  presence  also  in  the  Black  Hills,  between  the  forks  of  the  Shayenne. 
The  very  nature  of  the  case,  however,  forbade  that  an  extensive  or  thorough 
search  for  the  precious  metals  should  be  made  by  an  expedition  such  as  I  con- 

ducted through  this  country.  The  party  was  composed  in  the  main  of  irre- 
sponsible adventurers,  who  recognized  no  moral  obligation  resting  upon  them. 

They  were  all  furnished  with  arms  and  ammunition,  while  we  were  abundantly 
supplied  with  picks  and  shovels,  and  carried  with  us  a  partial  stock  of  pro- 

visions. Thus  the  whole  outfit  differed  in  no  essential  respect  from  that  which 
would  be  required  if  the  object  of  the  expedition  had  only  been  prospecting  for 
gold.  The  powder  would  serve  for  blasting  and  the  picks  and  shovels  were 
amply  sufficient  for  the  primitive  mining  of  the  gold  pioneer,  while  the  arms 
would  be  equally  useful  for  defence  and  in  purveying  for  the  commissariat. 
It  is  thus  evident  that  if  gold  had  been  discovered  in  any  considerable  quantity 
the  party  would  have  at  once  disregarded  all  the  authority  and  entreaties  of  the 
officers  in  charge  and  have  been  converted  into  a  band  of  gold  miners,  leaving 
the  former  the  disagreeable  option  of  joining  them  in  their  abandonment  of  duty, 
or  of  returning  across  the  plains  alone,  through  innumerable  perils.  It  was  for 
these  reasons  that  the  search  for  gold  was  at  all  times  discouraged,  yet  still  it 

was  often  difficult  to  restrain  the  disposition  to  "  prospect,"  and  there  were  mo- 
ments when  it  was  feared  that  some  of  the  party  would  defy  all  restraint. 

The  lignite  beds  found  so  frequently  upon  the  Powder,  Platte,  and  Yellow- 
stone, are  not  coal,  though  often  mistaken  for  it,  but  are  not  entirely  valueless 

as  fuel.  The  troops  formerly  stationed  near  Platte  Bridge  used  some  of  the  best 
variety  for  that  purpose,  and  it  was  found  quite  serviceable. 
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AGRICULTURAL  PROSPECTS. 

Probably  over  three-fourths  of  the  country  over  which  the  explorations  of  my 
party  extended  possesses  a  soil  that,  other  conditions  being  favorable,  would 
render  a  generous  return  for  the  labors  of  the  husbandman.  The  most  marked 
and  peculiar  feature  of  the  entire  region  is  the  absence  of  trees.  Apart  from  the 
mountains  it  is  only  upon  the  immediate  banks  of  the  streams  that  timber  is  to 
be  found,  and  even  under  these  circumstances  it  is  confined  to  a  narrow  belt, 

very  rarely  extending  200  yards  from  the  water's  edge.  In  small  ravines 
near  the  summits  of  certain  ridges  there  are  occasionally  found  a  few  bushes  or 
vines,  but  these  are  so  rare  that  their  presence  is  always  deemed  a  fact  worthy 
of  special  mention.  In  the  mountain  districts  considerable  timber  is  found 
which  may  meet  the  chief  needs  of  the  country,  but  a  very  small  portion  of  it 
only  would  be  deemed  valuable  in  a  lumber  region.  Considering  the  nature  of 
the  country,  however,  the  timber  in  the  mountains  is  an  inestimable  blessing, 
and  it  will  be  the  source  of  innumerable  benefits. 

The  bunch  and  buffalo  grasses  of  the  plains  are  highly  nutritious,  and  afford 
sustenance  to  immense  herds  of  buffalo.  They  are  of  quick  growth,  ripen 
rapidly,  and  by  early  summer  are  as  perfectly  cured  as  possible.  Standing  in 
this  condition  throughout  the  winter,  animals  find  excellent  grazing  during  the 
entire  year  without  human  aid.  The  quantity  of  grass  yielded  on  any  given 
area  of  ground  is  not  proportionately  large,  and  thus  the  extent  of  territory 
ranged  over  by  animals  wintering  on  the  plains  far  exceeds  that  which  would 
be  amply  sufficient  to  furnish  them  with  subsistence  in  more  favorable  regions, 
but,  nevertheless,  it  is  a  great  grazing  country,  and  can  support  in  the  aggregate 
vast  herds  of  cattle. 

The  question,  "Why  are  these  vast  plains  destitute  of  timber?"  is  often  asked 
and  variously  answered.  The  most  popular  explanation  is  the  annual  recurrence 
of  immense  fires,  whence  the  conclusion  is  drawn  that  if  those  fires  could  be 

avoided,  trees  would  at  once  spring  up  in  abundance. 
Those  who  advocate  this  theory  add  as  a  corollary,  that  if  trees  once  cover 

the  country,  rain  will  become  more  abundant.     Sufficient  data  have  not  as  yet 
been  obtained  for  a  final  and  full  discussion  of  this  subject,  and  theory  is  yet  to 
be  substituted  by  facts.     I  nevertheless  believe  that  the  well-known  hypothesis 
of  Professor  Gayot — that  the  ocean  is  the  great  source  of  the  supply  of  moisture 
for  all  continents,  the  water  absorbed   by  the  atmosphere  being  precipitated 
in  rain  by  coming  in  contact  with  the  colder  currents  of  air,  and  that  therefore 
it  naturally  follows,  (all  other  things  being  equal,)  that  the  interior  of  all  large 
bodies  of  land  must  be  comparatively  destitute  of  moisture  by  reason  of  remote- 

ness from  the  source  of  supply — is  sustained  in  every  respect  by  the  meteorology 
of  this  region.     Mountain  ranges  intercepting  the  upper  currents  of  air  would 
cause  the  moisture  in  them  to  be  precipitated,  and  hence  the  mountain  sides 
remote  from  the  ocean  would  be  much  more  abundantly  supplied  with  rain 
than  the  level  tracts  in  the  same  vicinity.     While  travelling  from  the  Missouri 
river  westward,  over  the  plains,  in  1859,  we  scarcely  saw  a  drop  of  rain  until  we 
reached  the  Black  Hills,  where  we  encountered  several  hard  showers.     Between 

the  Black  Hills  and  the  Big  Horn  mountains  we  were  again  on  the  plains,  and 
without  rain.     Along  the  base  of  the  latter  range  we  found  frequent  showers 
and  an  abundance  of  clear,  beautiful  water.     The  same  remarks  apply  to  our 
explorations  in  1860.     During  a  large  portion  of  the  early  part  of  the  season 
we  were  in  the  mountainous  districts,  and  frequently  drenched  by  heavy  showers. 
During  the  latter  half  of  the  season,  while  remote  from  the  mountains,  but  little 
rain  was  encountered.     It  is  a  source  of  extreme  regret  to  me  that  the  import- 

ance of  this  question  of  the  amount  of  rain-fall  in  the  country  was  not  fully 
impressed  upon  my  mind  at  the  commencement  of  the  expedition  that  I  might 
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have  placed  a  more  competent  observer  at  Fort  Pierre,  and  one  who  would  have 
given  proper  attention  to  this  subject,  as  meterological  observations  made  at  that 
post  would,  if  carefully  kept,  have  helped  greatly  to  settle  many  doubtful  points. 
The  rains  were  all  noted,  it  is  true,  but  the  amount  of  the  fall  was  not  accurately 
measured.  I  have  examined  these  notes  carefully,  and,  from  the  imperfect  data 
they  embody,  estimate  the  annual  fall  of  rain  and  melted  snow  at  less  than  20 
inches.  General  Humphreys,  in  his  report  on  the  physics  and  hydraulics  of 

the  Mississippi  river,  gives  us  the  result  of  one  year  and  eleven  months'  observa- 
tions at  this  point,  a  mean  annual  fall  of  rain  of  13.8  inches,  and  in  the  same 

report  the  mean  annual  fall  at  Fort  Laramie  is  given  at  16.6  inches,  and  at  Fort 
Benton  13.1  inches.  These  data  all  point  to  the  conclusion  that  the  annual 
fall  of  rain  in  this  entire  region  is  not  piobably  more  than  15  inches.  The 
immediate  banks  of  the  water  courses  would  feel  this  lack  of  moisture  the  least. 

Hence  it  is  here  we  find  the  only  trees  that  grow  upon  the  plains  proper.  In 
the  heads  of  ravines  we  naturally  expect  springs,  and  in  such  localities  a  few 
bushes  are  occasionally  found.  Copious  rains  always  prevail  in  mountain  ranges, 
and  in  them  trees  abound.  From  all  these  facts  I  am  forced  to  conclude  that 

the  converse  of  the  usually  accepted  theory  is  correct,  or  that  the  absence  of 
forests  is  due  to  lack  of  moisture,  instead  of  the  latter  being  a  result  of  the 
former  fact.  I  suggest  that  the  importance  of  this  matter  is  such  as  to  justify 
a  thorough  investigation.  Careful  and  reliable  data  of  the  amount  of  rain-fall 
will  alone  determine  the  productiveness  of  the  vast  region  between  the  Missouri 
and  the  Rocky  mountains. 

INDIAN    TRIBKS. 

The  principal  Indian  tribes  inhabiting  the  explored  region  are  the  Dakotas,  or 
Sioux,  and  the  Absaroukas,  or  Crows.  The  Dakotas  are  by  far  the  most  nume- 
ious  and  powerful.  This  tribe  is  a  confederacy  of  ten  bands,  speaking  the  same 
language,  but  separately  organized  under  their  own  chiefs.  These  subdivisions 
are  so  decided  that  it  is  not  uncommon  for  some  of  the  bands  to  be  engaged  in 
a  war  in  which  others  do  not  take  part,  although  they  never  war  upon  each 
other.  They  occupy  the  country  on  both  sides  of  the  Missouri  from  the  mouth 
of  the  Yellowstone  to  Fort  Randall,  and  from  Powder  river,  on  the  west,  to  Min- 

nesota river,  on  the  east.  Some  efforts  have  been  made  to  introduce  Christianity 
and  civilization  among  the  Dakotas  of  Minnesota,  and  their  language  has  been 
reduced  to  writing  and  a  dictionary  thereof  published.  West  of  the  Missouri 
the  missionary  has  not  yet  visited  them,  and  they  know  nothing  of  civilization 
save  as  it  is  presented  in  rather  a  doubtful  phase  by  the  traders.  The  bands 
differ  materially  in  their  disposition  towards  the  whites.  Those  to  the  south  or 
near  the  Platte  seem  disposed  to  be  peaceable,  while  those  in  the  north  are  fierce, 

ill-tempered,  and  warlike.  I  am  not  surprised  at  the  horrible  atrocities  com- 
mitted by  those  savages  since  I  visited  them,  and  I  am  impressed  with  the  con- 
viction that  there  can  be  no  permanent  peace  with  them  until  the  policy  of  the 

government  shall  be  radically  changed.  Some  restrictions  must  be  imposed  upon 
the  sale  of  arms  and  ammunition.  The  agents  must  not  be  permitted  to  deal 
with  the  Indians  entirely  through  the  traders,  and  to  be  dependent  upon  them 
for  protection,  guides,  transportation,  interpreters,  &c,  &c.  Moreover,  when 
depredations  are  committed  by  the  Indians,  and  it  becomes  necessary  to  chas- 

tise them,  treaties  should  not  be  subsequently  negotiated  in  which  their  future 
quiet  is  purchased  by  large  presents,  as  was  the  case  in  the  Harney  treaty  of 
1857,  which  I  consummated  at  Fort  Pierre,  as  this  is  simply  offering  a  premium 

for  future  outrages,  and  lessens  the  savage's  appreciation  of  the  power  and  maj- 
esty of  the  government.  In  these  and  many  minor  respects  sweeping  reforms 

are  vitally  necessary  in  our  Indian  policy. 
The  Absaroukas,  or  Crows,  occupy  the  country  west  of  Powder  river,  as  far 
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as  tlie  valley  of  the  Three  Forks  of  the  Missouri,  on  both  sides  of  the  Yellow- 
stone. They  have  had  little  or  no  intercourse  with  the  whites  save  traders. 

They  are  divided  into  three  bands — the  mountain,  lower,  and  middle — together, 
numbering  about  3,000  souls.  They  have  never  had  trouble  with  the  whites, 
and  are  disposed  to  be  peaceable.  They  occupy  the  best  buffalo  ground  in  the 
west,  but  are  jealous  of  intrusion;  and  while  they  expressed  a  willingness  that  I 
should  pass  through  their  country,  were  careful  to  add  that  they  could  not  con- 

sent to  my  remaining.  As  game  becomes  scarce  the  territory  they  claim  as  then- 
own  is  constantly  encroached  upon  by  surrouuding  tribes,  and  this  fact  leads  to 
frequent  wars.  The  Crows,  though  few  in  number,  are  noted  warriors,  and  thus 
far  have  been  able  to  maintain  their  independence  and  defend  their  territory. 
At  the  time  of  my  visit,  however,  they  evidently  feared  the  effect  of  this  con- 

stant pressure,  and  expressed  a  dread  of  being  ultimately  overpowered.  Though 
they  have  seen  little  of  civilized  life,  they  have  learned  all  its  vices.  Nothing 
was  safe  that  they  could  steal,  and  their  licentiousness  was  beyond  conception. 
The  Crows  made  (I  think)  just  complaint  that  their  annuities  were  not  delivered 
to  them  in  their  own  country,  but  were  taken,  in  1860,  up  the  Platte,  where  they 
were  expected  to  receive  them,  being  thus  compelled  to  pass  through  the  country  of 
the  Sioux,  their  most  formidable  enemies — an  evidence  of  gross  stupidity  and 
carelessness,  or  something  worse,  on  the  part  of  those  who  were  responsible  for 
this  occurrence. 

MISCELLANEOUS. 

The  report,  which  is  herewith  submitted,  of  Professor  F.  V.  Hayden,  now  of 
the  University  of  Pennsylvania,  upon  the  geology  of  this  country,  will  be  found 
to  contain  all  information  upon  that  branch  up  to  date.  Professor  Hayden 
accompanied  the  expedition,  and  he  has  made  the  geology  of  the  northwest  his 
special  study  for  years,  having  visited  portions  of  it,  not  only  in  company  with 
government  explorations,  but  at  his  personal  expense.  His  opportunities  have 
therefore  been  greater  than  those  of  any  other  person  for  treating  this  important 
subject. 

The  meteorological  records  of  the  expedition  are  also  submitted,  and  it  is 
believed  they  will  furnish  important  data  forjudging  of  the  climatic  condition 
of  the  country. 

The  botanical  specimens  collected  were  placed  in  the  hands  of  Dr.  George 
Engleman,  of  St.  Louis,  whose  report  will  be  found  herewith. 

The  zoological  specimens  were  forwarded  to  Professor  S.  F.  Baird,  of  the 
Smithsonian  Institution,  and  the  report  of  this  gentleman  thereon  is  likewise 
submitted. 

The  fossil  plants  have  been  examined  by  Professor  J.  S.  Newberry,  the  fossil 
vertebratae  by  Professor  Leidy,  the  unios  by  by  Isaac  Lea,  of  Philadelphia,  the 
carices  by  Professor  Chester  Dewey,  of  Rochester,  New  York,  and  the  mosses 
by  Professor  Sullivan,  of  Columbus,  Ohio.  The  reports  and  descriptive  cata- 

logues prepared  by  each  of  these  gentlemen  upon  their  respective  topics  are 
appended. 

A  map  of  the  country  passed  over  by  the  expedition  was  prepared  in  1861,. 
and  forwarded  to  the  department  in  April,  1864.  The  recent  mining  develop- 

ments caused  so  great  a  demand  for  this  map,  that  the  department  decided  upon 
its  publication.  The  original  having  thus  passed  out  of  my  hands,  I,  as  a  part 
of  the  report,  annex  hereto  a  lithographed  copy  received  from  the  bureau.  My 
daily  journal,  and  the  reports  of  Lieutenant  H.  E.  Maynadier,  Lieutenant  John 
Mullins,  Mr.  J.  Hudson  Snowden,  and  Mr.  J.  D.  Hutton,  submitted  herewith, 
embody  all  the  details  of  the  incidents  of  the  expedition. 

It  is  but  justice  that  in  closing  I  should  express  my  thanks  to  every  member 

Ex.  Doc.  77   2 
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of  the  expedition  for  the  satisfactory  manner  in  which  I  was  aided  by  them  in 
the  performance  of  the  duties  committed  to  my  charge. 

Respectfully  submitted  : 
W.  F.  RAYNOLDS, 

Brevet  Colonel  U.  S.  Army,  Major  of  Engineers. 

Brevet  Maj.  Gen.  A.  A.  Humphreys, 
Chief  of  Engineers,  U.  S.  Army,  Washington,  D.  C. 

Journal  of  Captain  W.  F.  Itaynolds,  United  States  army,  Corps  of  Engineers. 

CHAPTER  I. 

PRELIMINARY — FROM    FOKT    PIERRE    TO    FORT    SARPY. 

After  receiving  my  instructions  I  remained  in  Washington  until  the  25th  of 
April,  engaged  in  organizing  my  party,  procuring  instruments,  and  arranging 
the  other  preliminaries  of  the  expedition. 

Fisrt.  Lieutenant  H.  E.  Maynadier  was  assigned  to  duty  with  me,  and,  as 
contemplated  by  my  instructions,  the  party  was  organized  for  operation  in  two 
divisions. 

The  services  of  the  following  persons  were  procured  as  assistants,  viz  :  J.  D. 
Hutton,  as  topographer  and  assistant  artist;  J.  H.  Snowden,  as  topographer; 
H.  0.  Fillebrown,  as  meteorologist  and  assistant  astronomer;  Antoin  Schon- 
born,  as  meteorologist  and  artist;  Dr.  F.  V.  Hay  den,  as  naturalist  and  surgeon  ; 
Dr.  M.  C.  Hines,  as  surgeon  and  assistant  naturalist;  George  Wallace,  as  time- 

keeper and  computer. 
After  engaging  the  services  of  these  gentlemen,  and  having  completed  the 

organization  of  my  party,  I  received  verbal  orders  from  Hon.  John  B.  Floyd, 
Secretary  of  War,  to  employ  and  take  with  me  the  following  persons,  (without 
any  special  duty  being  assigned  to  them,)  viz:  W.  D.  Stuart,  of  Virginia ;  J. 
M.  Lee,  of  Virginia;  P.  0.  Warring,  of  Virginia ;  Wainwright  Heileman,  of 
Virginia;  George  H.  Trook,  of  the  District  of  Columbia;  J.  P.  A.  Vincent,  of 
Illinois  ;  Calvin  G.  Wilson,  of  Illinois. 

These  gentlemen  were  subsequently  assigned  as  assistants  in  the  various 
branches,  and  helped  to  lighten  the  labors  of  the  expedition. 

Private  business  detained  me  a  few  days  in  Ohio,  and  I  arrived  at  St.  Louis 
on  May  6. 

After  perfecting  my  preliminary  arrangements  in  St.  Louis,  I  repaired  to 
Fort  Leavenworth,  and  St.  Joseph,  Missouri,  to  complete  the  outfit,  aud  joined 
the  steamer  conveying  the  party  up  the  river  at  St.  Joseph  on  June  4. 

The  party  embarked  at  St.  Louis  May  28,  upon  the  steamers  Spread  Eagle 
and  Chippewa,  owned  by  Messrs  P.  Chouteau,  jr.,  &  Co.,  and  employed  in  their 
Indian  traffic  on  the  Upper  Missouri. 

Their  cargoes  consisted  of  the  annual  shipment  of  goods  for  the  American 
Fur  Company  ;  the  annuities  for  the  Indians  of  the  Upper  Missouri  and  Black- 
feet  agencies;  the  articles  destined  for  the  Dakota,  or  Sioux  Indians,  under  the 

treaty  negotiated  by  General  Harney,  which  had  been  entrusted  to  me  for  dis- 
tribution ;  all  our  outfit,  including  animals,  provisions,  and  camp  equipage,  and 

also  a  large  amount  of  supplies  designed  for  Lieutenant  Mullau's  wagon  road 
expedition. 

The  boats  were  thus  heavily  laden,  and  were  able  to  travel  only  during  the 
day,  and,  above  Sioux  City,  they  were  compelled  to  halt  also  each  day  to  pro- 

cure their  supply  of  fuel. 
Above  Sioux  City  we  found  the  Yanctou  Sioux  at  their  old  camping  ground 
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under  their  chief,  Smutty  Bear.  Upon  our  arrival  they  visited  the  steamers  in 
full  costume,  and  received  the  usual  feast  of  coffee  and  hard  bread.  This  is 

the  baud  that  recently  sold  their  lands  and  are  now  concentrated  upon  a  reser- 
vation and  commencing  to  learn  the  arts  of  civilization.  Their  agent  not  being 

with  us,  we  only  exchanged  friendly  greetings,  and  after  a  brief  halt  resumed 
our  progress  up  the  river. 

June  13. — We  reached  Fort  Randall,  the  highest  point  occupied  by  United 
States  troops.  The  post  was  under  command  of  Captain  Lovell,  2d  infantry, 
and  garrisoned  by  four  companies  of  that  regiment. 

At  this  point  I  was  joined  by  Lieutenant  Caleb  Smith,  2d  infantry,  with  30 
men  who  were  detailed  as  my  escort.  Lieutenant  Smith  was  acting  as  officer 
of  the  day  when  we  arrived,  but  having  been  relieved  embarked  his  command 
upon  the  steamers  during  the  night,  so  that  we  were  able  to  depart  early  the 
following  morning. 

June  18. — We  arrived  at  Fort  Pierre  about  noon.  We  found  the  principal 
chiefs  embraced  in  the  Harney  treaty  awaiting  our  arrival,  although  but  few  of 
the  warriors  were  present.  This  is  accounted  for  by  the  scarcity  of  game  near 
Fort  Pierre  and  the  uncertainty  of  the  time  of  our  arrival,  as  it  would  be  mani- 

festly impossible  for  a  large  body  of  Indians  to  subsist  long  in  the  vicinity  of 
this  point. 

The  Dakotas  are,  and  have  long  been,  the  most  formidable  Indians  in  this 
region,  and  before  leaving  Washington  I  had  been  informed  by  the  Secretary 
of  War,  and  also  by  the  Commissioner  of  Indian  Affairs,  that  I  might  expect 
trouble  from  them. 

In  1857  their  depredations  along  the  Platte  had  resulted  in  the  despatch  of 
General  Harney  to  that  frontier  with  a  suitable  force,  followed  by  the  severe 
chastisement  of  the  marauders.  Subsequently  General  Harney  negotiated  a 
treaty  with  them,  in  which  it  was  stipulated  that  they  should  keep  the  peace 
while  the  United  States  agreed  to  donate  a  large  amount  of  supplies,  clothing, 

arms,  &c.  '  The  latter  had  been  entrusted  to  me  to  deliver  under  the  provisions of  the  treaty. 
The  tribe  is  divided  into  ten  distinct  bands,  and  inhabits  the  country  upon 

each  side  of  the  Missouri  from  the  Niobrara  to  the  Yellowstone.  One  band, 
the  Yanctons,  as  I  have  before  stated,  has  made  a  treaty  with  the  government 
and  gone  upon  a  reservation.  The  remaining  nine  contend  that  such  treaty  was 
negotiated  without  their  consent,  and  deny  the  right  of  the  Yanctons  to  sell  their 
lands  without  the  permission  of  all. 

I  had  been  informed  that  this  treaty  was  the  chief  cause  of  the  prevalent 
dissatisfaction,  and  also  that  they  believed  the  goods  to  be  given  them  to  be 
intended  to  purchase  their  lands.  It  was  therefore  a  matter  of  primary  import- 

ance that  I  should  at  once  ascertain  their  disposition  and  intentions. 
Upon  the  landing  of  the  steamer  I  requested  that  the  chiefs  would  come  on 

board,  within  an  hour,  for  "  a  talk  ;"  and  all  present,  to  the  number  of  about  50, 
soon  appeared,  decked  in  full  court  dress,  with  feathers  and  paint  in  profusion. 
I  was  assisted  in  this  council  by  Colonel  Vaughn,  former  agent  for  these  Indians, 
and  at  the  time  agent  for  the  Blackfeet  of  the  Upper  Missouri,  and  by  Major 
Schoonover,  the  successor  of  Colonel  Vaughn  in  this  agency. 

I  opened  the  council  by  informing  them  that  I  was  glad  to  meet  them  ;  that 
they  had  waited  long  for  the  goods  promised  by  General  Harney,  which  would 
have  been  given  them  last  fall  had  not  the  river  frozen  up  ;  and  that  these  goods 
were  entirely  distinct  from  their  regular  annuities,  which  would  be  delivered  by 
their  agent,  who  was  present.  I  impressed  upon  them  the  fact  that  my  business 
was  simply  to  carry  out  the  terms  of  the  Harney  treaty,  and  then  discharge 
other  duties  that  had  been  assigned  me  by  the  President.  I  also  sought  to  make 
them  clearly  realize  the  distinction  between  the  duties  with  which  1  was  charged 
and  those  of  their  agent,  and  carefully  avoided  giving  them  any  intimation  of  my 
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knowledge  of  their  reported  disaffection,  or  affording  them  any  grounds  for  even 
an  idea  that  under  any  circumstances  the  right  to  pass  through  their  country 
would  be  relinquished.  I  closed  by  inviting  them  to  speak  freely.  They  then 
asked  to  be  allowed  until  the  next  day  to  deliberate,  and  promised  that  they 
would  then  give  me  an  answer. 

Upon  meeting  in  council  the  following  morning,  I  suggested  to  the  chiefs  that 
as  I  had  an  interpreter  in  whom  I  could  confide,  it  was  desirable  that  they 
should  select  one  in  whom  they  would  also  be  willing  to  trust. 

Thereupon  they  selected  Jean  Lefrombois,  the  interpreter  of  the  trading  house. 
All  things  being  then  in  readiness,  Bear  Rib,  the  head  chief  of  the  Unkpapa 
band,  spoke  as  follows  : 
My  Brother  :  To  whom  does  this  land  belong  ?  I  believe  it  belongs  to  me.  Look  at 

me  and  at  this  ground.  Which  do  you  think  is  the  oldest  ?  The  ground,  and  on  it  I  was 
born.  I  have  no  instruction  ;  I  give  my  own  ideas.  The  land  was  born  before  us  ;  I  do 
not  know  how  many  years  ;  it  is  much  older  than  I. 

Here  we  are.  We  are  nine  nations,  (or  bands.)  Here  are  our  principal  men  gathered 

together.  When  you  tell  us  anything  we  wish  to  say  "yes,"  (that  is  consent,)  to  what  we 
like,  and  you  will  do  the  same.  There  are  none  of  the  Yanctons  here.  Where  are  they  ? 

It  is  said  I  have  a  father,  (the  agent,)  and  when  he  tells  me  any  tiling  I  say  "yes;"  and 
when  I  ask  him  anything,  I  want  him  to  say  "yes." 

I  call  you  my  brother.  What  you  told  me  yesterday  I  believe  is  true,  and  I  slept  satisfied 

last  night.  The  Yanctons  below  us  are  poor  people.  I  don't  know  where  their  land  is.  I 
pity  them.  These  lower  Yanctons  I  know  did  own  a  piece  of  land,  but  they  sold  it  long 
ago.  I  do  not  know  where  they  got  any  more.  Since  I  have  been  born  I  do  not  know  who 
owns  two,  three,  four  or  more  pieces  of  land.  When  I  get  land  it  is  all  in  one  piece,  and  we 
were  born  and  still  live  on  it.  These  Yanctons,  we  took  pity  on  them.  They  have  no  land. 
We  lent  them  what  they  had  to  grow  corn  on  it.  We  gave  them  a  thousand  horses  to  keep 
that  land  for  us,  but  I  never  told  them  to  steal  it  and  go  and  sell  it.  I  call  you  my  brother, 
and  I  want  you  to  take  pity  on  me,  and  if  any  one  steals  anything  from  me  I  want  the  privi- 

lege ot  calling  for  it.  If  those  men,  who  did  it  secretly,  had  asked  me  to  make  a  treaty  for 
its  sale,  I  should  not  have  consented. 
We  who  are  here  all  understand  each  other,  but  I  do  not  agree  that  they  should  steal  the 

land  and  sell  it.  If  the  white  people  want  my  land,  and  I  should  give  it  to  them,  where 
should  I  stay  ?  I  have  no  place  else  to  go.  To-day  I  talk  very  good,  say  good  words,  and 
why  do  they  not  report  them  to  my  great  father  ?  What  I  say  to-day  I  assume  will  go  to 
my  great  father? 

My  brother,  what  I  tell  you  I  tell  my  father  (agent)  also.  He  takes  my  words  and  puts 
them  into  the  water,  and  makes  other  reports  of  what  words  I  send  to  my  great  father.  I 
believe  there  are  poor  people  below  who  put  other  words  in  the  place  of  those  I  say.  My 
brother,  look  at  me ;  you  do  not  find  me  poor,  but  when  this  ground  is  gone  then  I  will  be 
poor  indeed. 
My  brother,  I  will  speak  no  bad  words.  What  I  say  I  will  tell  you  as  a  good  friend  ;  and 

\  hat  I  tell  you  I  wish  you  to  say  "  yes"  to  in  the  same  way.  When  my  great  father  sends 
white  people  to  this  country  I  do  not  strike  them,  but  help  them,  and  act  as  their  friend.  I 
know  this  :  if  I  should  go  below  and  have  no  money,  the  whites  would  not  let  me  go. 

Everything  our  great  father  sends  to  tell  me  I  know  is  for  our  good,  and  I  always  listen 
to  him.  One  thing  I  am  thinking  about,  and  I  am  going  to  tell  you.  General  Harney  has 
been  here  and  made  ten  chiefs.  What  he  said  I  have  not  forgotten.  General  Harney  told 
us  that  no  whites  were  going  to  travel  through  this  country ;  but  I  see  wagons  landed  and 
you  wish  to  go  through.  For  my  own  part  I  am  willing,  as  you  are  sent  by  the  great  father. 
I  always  listen  to  the  whites.  I  am  an  Indian,  and  not  bad.  What  I  think  is  good.  I  hope 
you  will  take  pity  on  me,  and  that  the  white  people  below  will  keep  away. 

I  hear  that  a  reservation  has  been  kept  for  the  Yanctons  below.  I  will  speak  again  on  this 
subject.  If  you  were  to  ask  me  for  a  piece  of  land  I  would  not  give  it.  I  cannot  spare  it, 
and  I  like  it  very  much.  All  this  country  on  each  side  of  this  river  belongs  to  me.  1  know 
that  from  the  Mississippi  to  this  river  the  country  all  belongs  to  us,  and  that  we  have  trav- 

eled from  the  Yellowstone  to  the  Platte.  All  this  country,  as  I  have  said,  is  ours,  and  if 
you,  my  brother,  should  ask  me  for  it  I  would  not  give  it  to  you,  for  I  like  it  and  I  hope  you 
will  listen  to  me. 

Two  Bears,  head  chief  of  the  Yanctonais,  followed  in  a  long  speech  in  the 
same  strain,  asking  many  questions  in  regard  to  the  Yancton  treaty,  to  which 
i  replied  as  beBt  1  could,  finding  my  data  in  a  copy  of  the  treaty  in  possession 
of  Major  Schoonover.  He  closed  by  earnestly  appealing  to  me  not  to  go  through 
their  country. 

To  this  1  replied  that  one  of  the  stipulations  of  the  Harney  treaty  was  that 
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persons  travelling  by  authority  should  not  be  molested,  and  that  it  was  only  upon 
condition  that  they  would  carry  out  that  agreement  that  I  should  give  them  the 
promised  goods,  thus  claiming  the  privilege  of  transit  as  a  right  and  not  as  a 
favor.  I  also  told  them  I  could  only  obey  my  instructions,  and  that  I  had  no 
orders  with  reference  to  talking  about  the  Yancton  treaty.  Their  language  I 
would  report,  but  I  could  do  nothing  more. 

The  "talk"  continued  throughout  the  day,  others  of  the  chiefs  speaking,  and 
all  dwelling  on  the  Yancton  treaty  and  their  unwillingness  that  I  should  pass 
through  their  country,  urging  that  I  should  go  around  by  the  Yellowstone. 
Finding,  however,  that  I  was  firm  upon  this  latter  point,  they  then  inquired  if 
the  tribes  would  be  held  responsible  if  some  of  the  young  men,  whom  the  chiefs 
could  not  restrain,  should  give  me  trouble. 

I  replied  that  the  President  would  undoubtedly  hold  the  entire  nation  respon- 
sible if  I  should  be  molested,  adding  that  I  was  fully  able  to  defend  myself,  if 

necessary,  and  that  I  should  certainly  do  so  I  also  declared  that  even  if  I  was 
entirely  alone  I  was  unquestionably  entitled  to  the  right  of  transit  through  their 
country,  and  if  I  was  attacked  the  President  would  send  soldiers  and  wipe  the 
entire  nation  from  existence.  After  further  conference,  without  satisfactory 
results,  I  declared  I  should  talk  no  longer,  and  demanded  an  immediate  answer 

to  the  simple  question  :  Would  they  take  the  goods  and  guarantee  my  safe  pas- 
sage through  their  territory,  as  stipulated  in  the  Harney  treaty,  or  should  I 

keep  the  former  and  force  my  way  through  ?  The  presentation  of  this  alter- 

native was  sufficient,  and  they  replied,  "  you  can  go."  I  then  demanded  that 
they  should  furnish  the  expedition  a  competent  guide,  and  stated  my  readiness 
to  deliver  to  them  their  goods.  They  replied  that  their  people  were  not  present, 
and  therefore  they  would  not  be  able  to  remove  the  latter.  It  was  then  arranged 
that  I  should  deliver  them,  with  the  understanding  that  they  should  be  stored 
at  this  point  until  the  chiefs  could  assemble  their  people  for  their  removal.  All 
questions  being  thus  amicably  settled,  the  council  closed  with  the  shaking  of 
hands. 

Shortly  after  the  close  of  this  conference  I  visited  the  trading-house,  where 
the  chiefs  were  lodged  in  a  large  apartment  specially  devoted  to  their  accom- 

modation. I  found  myself  "behind  the  scenes  "  and  in  the  midst  of  the  reve- 
lations usually  attending  such  investigations. 

The  Indians  were  lounging  about  the  room  literally  au  nature!.  They  had 
discarded  their  gaudy  vestments  and  barbaric  trappings,  and  with  these  their 
glory  had  departed.  A  filthy  cloth  about  the  loins,  a  worn  buffalo  robe,  or  a 
greasy  blanket,  constituted  the  only  covering  to  their  nakedness.  They  were 

lying  about  on  the  floor  in  all  conceivable  postures,  their  whole  air  and  appear- 
ance indicating  ignorance  and  indolence,  while  the  inevitable  pipe  was  being 

passed  from  hand  to  hand.  Dirt  and  degradation  were  the  inseparable  accom- 
paniments of  this  scene,  which  produced  an  ineffaceable  impression  upon  my 

mind,  banishing  all  ideas  of  dignity  in  the  Indian  character,  and  leaving  a  viv- 
idly realizing  sense  of  the  fact  that  the  red  men  are  savages. 

It  having  been  decided  that  we  should  leave  the  river  at  this  point,  our  equip- 
ment was  landed  hastily  from  the  steamer,  and  we  pitched  our  tents  upon  the 

bank  about  dark.  Sentinels  were  posted,  and  thus  we  quietly  passed  our  first 
night  in  camp. 

From  June  20  to  June  28,  we  remained  at  Fort  Pierre,  delivering  the  goods 

to  the  Indians,  purchasing  such  articles  for  our  outfit  as  were  needed  and  obtain- 
able, loading  our  wagons,  and  perfecting  the  other  arrangements  for  our  journey. 

I  had  hoped  to  obtain  horses  from  the  Indians,  but  they  were  so  perverse  that 
nothing  could  be  procured  from  them,  save  through  the  medium  of  the  regular 
traders.  Whether  this  was  the  unbiased  and  deliberate  action  of  the  Indians, 

or  the  result  of  the  influence  of  the  traders,  I  am  not  prepared  to  say.  It  is 
certain,   however,  that  it  operated  exclusively  for  the  benefit  of  the  traders, 
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from  whom  we  were  compelled  to  make  all  indispensable  purchases,  paying  such 
prices  as  they  were  pleased  to  demand. 

On  the  23d  of  June  we  were  visited  by  a  party  of  some  40  warriors  of  the 
Brule  Sioux,  under  their  sub-chief,  the  Medicine  Cap,  or  as  he  is  generally 
known,  the  Frog.  This  chief  seemed  to  exercise  much  greater  authority  over 
Lis  warriors  than  is  usual,  and  he  is  one  of  the  finest  representatives  of  the 
Indian  race  I  have  met.  About  35  years  of  age,  straight  as  an  arrow,  over  six 

feet  in  height,  possessed  of  striking  features,  a  keen  black  eye,  and  an  expres- 

sive face,  he  is  physically  one  of  nature's  noblemen.  I  was  near  the  trading- house  at  the  time  of  his  arrival.  He  ordered  his  men  not  to  come  in  but  to 
seat  themselves  on  the  outside  at  some  distance  and  wait  for  him.  These 

orders  were  obeyed  as  quietly  aud  promptly  as  if  by  a  body  of  well-trained 
troops.  He  then  entered  the  trading-house,  accompanied  by  three  of  the  old 
men  of  his  band,  and  I  followed.  After  a  prolonged  conversation  I  extended 
to  him  an  invitation  to  visit  my  camp,  which  he  readily  accepted.  Accordingly 
early  in  the  afternoon  my  sentinels  reported  the  approach  of  a  body  of  Indians 
from  the  direction  of  the  trading- house.  They  proved  to  be  the  Brules,  but  the 
Frog  was  not  in  the  number.  They  came  to  our  lines  but  did  not  attempt  to 
cross,  and  instead,  quietly  took  seats  upon  the  grass  just  beyond  the  limits  of 
our  encampment.  After  the  lapse  of  an  hour  the  chief,  accompanied  by  the  old 
men  of  his  band  and  an  interpreter,  was  discovered  approaching  from  the  trading- 
house.  He  walked  directly  to  my  tent  and  apologized  for  the  delay  by  explain- 

ing that  he  had  been  in  search  of  an  interpreter,  knowing  that  the  visit  would 
be  useless  unless  he  could  talk.  I  expressed  my  pleasure  at  seeing  him  and 
also  my  admiration  at  the  discipline  he  maintained  in  his  band. 

He  replied  that  they  were  good  people ;  their  hearts  were  good  to  the  whites, 
and  he  had  tried  to  restrain  the  Indians  and  keep  peace  with  the  whites.  He 
added  that  he  had  with  him  but  a  small  party  of  men,  who  had  come  to  trade, 
having  left  their  families  and  lodges  behind  them,  as  they  wished  to  return  as 
soon  as  possible  ;  they  could  not  bring  their  lodges  for  the  reason  that  it  required 
too  many  horses  to  carry  the  poles. 

At  this  I  remarked  that  a  white  man  had  improved  upon  their  lodges  and  made 
much  money  by  it,  (alluding  to  the  Sibley  tent,)  and  pointed  to  one  that  was 
pitched  near  by.  He  looked  at  it,  and  observing  how  perfectly  smooth  it  was 

replied,  "  It  must  have  a  great  many  poles."  I  answered,  "No;  only  one." 
With  a  start  of  surprise  he  exclaimed,  "Let  me  go  and  see  it."  He  examined 
it  carefully,  but  Avhen  he  saw  the  single  pole  standing  on  an  iron  tripod  for  a 

base,  with  the  iron  ring  and  chain  at  the  top,  he  remarked,  sorrowfully,  "  Ah  ! 
that  is  iron  ;  we  cannot  have  it."  I  asked,  "  Why,  cannot  that  be  made  of 
wood  ?"  After  examining  it  carefully  he  replied,  "  I  think  it  can  ;  I  have  a  man 
in  my  tribe  I  think  can  make  one.  He  can  make  an  excellent  axe  helve,  and 

I  think  he  can  make  that ;   I  will  have  him  try." 
The  interest  and  eagerness  for  improvement  exhibited  by  this  Indian  was 

wholly  in  contradiction  to  the  usually  received  opinion  that  they  are  indifferent 
or  lack  curiosity.  I  should  not  be  surprised  to  learn  that  he  had  extemporized 
Sibley  tents  for  his  band.  I  also  showed  him  the  goods  I  had  left  for  the 
Brules,  with  which  he.  seemed  much  pleased,  saying  they  would  come  with  their 
head  chief  and  get  them.  Before  parting  I  made  him  a  small  present  from  my 
limited  stock  of  Indian  goods,  with  which  he  was  greatly  delighted. 

Tuesday,  June  28. — All  of  our  arrangements  having  been  perfected,  we  broke 
camp  early  this  morning.  The  multiplicity  of  little  things  demanding  attention, 
the  fact  that  our  animals  were  unused  to  work,  the  inexperience  of  our  drivers, 
and  many  minor  causes,  produced  innumerable  delays,  however,  so  that  although 

we  were  up  at  4  a.  m.,  9  o'clock  had  arrived  before  the  train  was  in  motion. 
All  things  considered,  our  start  was  a  success,  and  we  had  far  less  trouble  than 
was  anticipated  with  refractory  mules  and  similar  annoyances. 
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My  original  intention  wa?  to  ascend  the  Missouri  to  the  mouth  of  the  Shayenne, 
and  thence  push  up  the  valley  of  that  stream,  but  from  the  representations  of 
the  traders  and  Indians  I  was  satisfied  that  travel  by  this  route  would  be  arduous 
if  not  impracticable,  and  as  it  was  essential  that  our  animals  should  become  fully 
accustomed  to  work  before  attempting  difficult  roads,  I  determined  to  follow  the 
ordinary  course  of  the  traders  to  the  Shayenne. 

We  started  diivctly  west,  following  the  road  to  Fort  Laramie.  At  the  distance 
of  about  a  mile  from  camp  we  reached  the  bluffs,  at  the  foot  of  which  were  a 
number  of  Indian  graves,  the  bodies  being  either  enclosed  in  boxes,  many  of 
which  were  not  more  than  four  feet  in  length,  although  containing  the  remains 
of  adults,  or  else  wrapped  in  skins  or  blankets  and  laid  upon  scaffolds  of  poles 
from  four  to  six  feet  in  height  Some  of  the  bodies  were  rolled  in  scarlet 
blankets  and  flags,  and  other  votive  offerings  of  cloth  or  ornaments  decorated 
all  the  scaffolds.  The  scene  was  well  calculated  to  remind  us  that  we  had  left 

civilization  and  were  now  among  savages. 
Through  a  convenient  ravine,  a  long  gradual  slope  of  about  two  miles  brought 

us  without  difficulty  to  the  summit  of  the  bluffs,  where  we  entered  upon  a  wide 

table-land  so  nearly  level  that  the  eye  could  not  detect  the  course  of  the  drain- 
age. 

Passing  some  four  miles  over  this  high  prairie,  we  reached  the  descent  to 
the  valley  of  Willow  creek,  a  tributary  to  the  Wakpa  Shicha,  or  Bad  river, 
or,  as  called  by  the  traders,  the  Teton.  The  declivity  was  abrupt,  and  in  descend- 

ing it  the  awkwardness  of  one  of  the  drivers  resulted  in  the  inversion  of  the 
relative  positions  of  his  cart,  its  contents,  and  himself.  No  serious  damage 
resulted,  however,  and  we  soon  reached  the  bed  of  Willow  creek,  and  encamped 

after  a  day's  march  of  eight  and  a  half  miles. 
This  point  is  the  traders'  usual  camping  ground  for  the  first  night  after  leaving 

Fort  Pierre,  the  rule  being  a  short  march  for  the  first  day.  We  found  here  but 
a  scanty  supply  of  poor  water,  stagnant  in  pools  in  the  bed  of  the  stream.  Fuel 
is  also  scarce,  the  timber  being  limited  to  a  few  cotton  woods  and  willows.  The 
grass  is  tolerably  good.  The  valley  of  the  stream  is  narrow  with  high  hills  on 
each  side.  We  were  accompanied  to  camp  by  one  of  the  employes  of  the  trading 
post,  and  the  afternoon  was  occupied  in  writing  final  adieu  to  friends,  to  be  sent 
back  to  Fort  Pierre,  and  there  await  the  return  of  the  steamers  from  the  mouth 
of  the  Yellowstone. 

Wednesday,  June  29. — We  left  camp  at  6J  o'clock,  a.  m.,  crossing  Willow 
creek  and  climbing  a  long  and  steep  ascent  before  again  reaching  the  table -land. 

Our  day's  march  was  over  high  and  somewhat  broken  country,  the  ground  being 
parched  and  dry,  and  the  whole  landscape  characterized  by  the  sombre  tints  of 
autumn.  The  general  avidity  was  occasionally  relieved  by  narrow  strips  of 
green  verdure  marking  the  course  of  the  drainage  during  the  melting  of  snow 
or  in  wet  weather.  Now  should  be  the  commencement  of  harvest,  but  no  crops 
would  ripen  here  for  lack  of  moisture. 

Our  route  lay  along  the  divide  between  branches  of  the  Teton  river,  having 
Willow  creek  upon  the  right  for  the  first  seven  or  eight  miles.  About  ten  miles 

from  camp  we  crossed  the  bed  of  Frozen  Man's  creek,  a  small  prairie  drain  now 
dry.  Its  valley  promises  tolerable  grass  but  no  wood.  We  encamped  after  a 
march  of  15  miles  on  Water  Holes  creek,  where,  as  the  name  indicates,  a  small 

supply  of  water  was  found  standing  in  pools.  The  pasturage  was  passable,  but 
our  suppers  were  cooked  with  fuel  brought  from  our  previous  encampment  on 
Willow  creek.  During  the  day  we  did  not  see  a  stick  of  wood  large  enough  for 
a  riding  switch. 

Thursday,  June  30. — This  morning  we  lost  one  of  our  Indian  horses.  During 
the  night  he  slipped  his  halter,  and  not  being  accustomed  to  the  herd,  wandered 
off  and,  by  his  wildness,  defied  all  efforts  at  recapture.  When  last  seen  he  was 
travelling  towards  Fort  Laramie  at  a  rate  of  speed  that  justified  the  expectation 
of  his  early  arrival  at  that  post. 
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Since  leaving  Fort  Pierre  we  have  been  following  the  Fort  Laramie  road,  but 
this  morning,  about  two  miles  from  camp,  abandoned  it,  diverging  to  the  north 
and  crossing  the  ridge  separating  the  waters  of  the  Teton  from  those  of  the 
Shayenne.  The  country  is  high  but  not  broken,  offering  no  special  obstructions 
to  the  passage  of  wagons. 

We  encamped  at  night  near  the  head  of  a  small  tributary  of  the  Shayenne, 
which  the  guide  calls  Hermaphrodite  creek.  Its  water  was  also  found  in  stag- 

nant pools,  and  was  quite  warm,  although  not  unpalatable.  The  distance  trav- 
elled to-day  was  19 J  miles.  The  night  was  cloudy,  a  fact  which  prevented 

astronomical  observations. 

Friday,  July  1. — We  left  camp  this  morning  at  5j  o'clock,  the  character  of 
the  country  traversed  being  unchanged.  To  our  right  the  valley  of  the  Shayenne 
could  be  seen  in  the  distance,  the  neighboring  bluffs  presenting  a  rugged  and 
forbidding  appearance. 

Six  miles  from  camp  we  crossed  the  bed  of  another  stream,  Dry  Wood  creek 
by  name,  now  consisting  only  of  a  series  of  water  holes,  and  resembling  in  its 
general  characteristics  those  previously  described. 

At  about  10  miles  distance  from  the  starting  point  of  the  day,  we  entered  upon 
a  high  plateau  stretching  out  five  or  six  miles  and  ending  at  the  bluffs  of  the 
Shayenne.  Here  we  found  our  first  serious  obstructions.  The  descent  was 
very  abrupt,  and  at  one  point  it  was  found  necessary  to  attach  ropes  to  our 
wagons  and  carts,  and,  having  them  thus  steadied,  to  lower  them  down  by  hand. 
A  little  labor  will,  however,  render  the  road  perfectly  practicable. 

Upon  reaching  the  river  bottom  we  crossed  the  mouth  of  Plum  creek,  an 
insignificant  stream,  in  whose  passage  we  experienced  more  trouble  from  mud 
than  water,  and  encamped  about  a  mile  beyond  in  a  grove  of  cotton  wood  trees, 
upon  the  banks  of  the  Shayenne,  which,  at  this  point,  is  muddy  and  rapid,  resem- 

bling the  Missouri  upon  a  diminished  scale.  It  is  the  first  running  water  we 
have  seen  since  leaving  the  Missouri,  a  distance  of  63  miles. 

In  the  country  travelled  by  us  thus  far,  there  is  not  suitable  timber  sufficient 
to  construct  a  single  log  cabin  15  feet  square,  and  if  half  a  dozen  settlers  were 
to  locate  upon  it  they  would  exhaust  the  entire  stock  of  fuel  before  the  first 
winter  had  elapsed,  with  the  imminent  danger  of  meeting  death  by  freezing.  It 
is  practicable,  however,  for  ordinary  frontier  travel  at  the  proper  season,  although 
the  scarcity  of  wood  and  water  and  the  quality  of  the  grass  would  forbid  attempts 
of  this  nature  upon  any  extended  scale.  That  the  country  is  totally  unfit  for 
agricultural  purposes  appears  to  me  unquestionable. 

Saturday,  July  2. —  1  determined  to  spend  the  day  in  the  valley  of  the  Shay- 
enne, and  explore  this  stream  above  and  below  the  point  at  which  we  had 

reached  it.  In  order  that  no  time  should  be  lost,  however,  we  struck  our  tents 
and  crossing  the  river  encamped  about  three  miles  above  our  previous  position. 

Difficulty  was  experienced  in  fording  the  Shayenne,  its  bed  being  little  else 
than  a  quicksand.  At  the  point  ultimately  selected  the  water  was  but  two  and 
a  half  feet  deep,  just  touching  the  body  of  the  carts  but  doing  no  harm.  By 
rapid  driving  all  the  teams  crossed  in  safety  excepting  one  cart,  which  sunk  in 
the  sand,  thus  compelling  us  to  unload  it.  The  chronometers  I  directed  to  be 
carried  over  by  hand,  thereby  nearly  losing  one,  the  horse  of  its  bearer,  Mr. 
Fillebrown,  sinking  in  the  quicksand,  but  he,  having  the  presence  of  mind  to 
dismount,  came  over  with  his  burden  in  safety. 

The  valley  of  tin;  Shayenne  is  about  a  mile  in  width,  with  a  fringe  of  cotton- 
wood  trees  bordering  the  stream.  The  soil  is  good,  the  surface  being  covered 
with  a  heavy  growth  of  long  grass.  The  trees  are  short,  gnarled,  and  very  much 
scattered,  presenting  the  general  appearance  of  old  orchards,  and  there  is  no 
difficulty  in  passing  through  in  any  direction. 

Our  camp  is  in  one  of  those  open  groves,  and  the  refreshing  grass  and  grateful 
ehade  is  in  striking  contrast  with  our  previous  encampments.     The  bluffs  bor- 
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dering  the  river  are  about  500  feet  in  height,  being  in  most  places  impassable 
for  wagons,  and  are  covered  with  the  bunch  gras3  of  the  prairie. 

Before  leaving  camp  this  morning  I  directed  Mr.  Hutton  to  descend  the  river, 
as  far  as  compatible  with  a  return  in  the  evening,  sketching  its  course  and  ascer- 

taining its  general  character.  Mr.  Snowden  also  received  the  same  instructions 
as  to  explorations  up  stream,  and  each  gentleman  was  accompanied  by  an 
attendant. 

Both  returned  promptly,  and  Mr.  Hutton  reported  that  the  valley  below 
remained  of  the  same  character  as  at  our  crossing,  the  bluffs,  however,  becoming 
more  broken  and  impracticable.  Mr.  Snowden  reported  that  above  the  river 
impinged  frequently  upon  the  bluffs  on  either  side,  so  that  it  would  be  impossi- 

ble to  follow  the  valley  without  making  frequent  crossings.  This  determined 
me  to  leave  the  river  and  proceed  along  the  bluffs  on  the  north  side — a  course 
in  accordance  with  the  advice  of  our  Indian  guide. 

The  day  has  been  very  sultry,  the  thermometer  standing  at  100°  in  the  shade  ; 
the  difference  between  the  wet  and  dry  bulbs  being  30°.  The  exposure  to  wind 
and  sun  is  telling  upon  the  faces  and  lips  of  the  party,  totally  unaccustomed 
thereto,  but,  in  other  respects,  the  continued  good  health  of  all  is  remarkable. 

Sunday,  July  3. — We  remained  in  camp  to-day,  believing  this  to  be  my  duty 
to  my  Maker,  my  country,  and  the  party.  I  have  determined  that  nothing  but 
absolute  necessity  shall  induce  me  to  move  camp  on  the  Sabbath,  recognizing 
as  I  do  that  the  solemn  command  for  its  observance  is  as  binding  upon  the 
plains  as  elsewhere.  Consequently  nothing  save  the  necessary  guard  duty  was 
required  of  any  of  the  party. 

After  dinner  I  invited  all  who  were  willing  to  attend  a  short  religious  service, 
consisting  of  the  reading  of  a  portion  of  Scripture,  and  of  a  short  sermon,  and 
closing  with  prayer.     I  am  glad  to  be  able  to  say  the  service  was  well  attended. 

Towards  night  a  heavy  gale  arose,  requiring  all  hands  to  turn  out  and  fasten 
down  their  tents.  After  dark  a  bright  light  was  observed  in  the  prairie  to  the 
north  of  us,  which  Bridger  interpreted  as  indicating  that  the  Indians  are  watch- 

ing our  movements. 

Monday,  July  6. — We  had  not  the  time  to  show  our  patriotism  by  remain- 
ing in  camp  to-day,  and  therefore  concluded  to  do  so  by  marching.  We 

left  camp  before  6  o'clock,  and  passing  up  the  valley  a  short  distance,  availed 
ourselves  of  a  convenient  ravine  to  climb  the  hills  upon  the  north  side  of  the 
river.  The  ascent  was  long  and  tedious,  but  most  ot  the  teams  reached  the 
summit  without  doubling,  and  we  then  started  along  the  divide  between  the 
Shayenne  and  Cherry  creek,  which  soon  became  very  narrow,  until  about  six 
miles  from  camp,  the  river  turned  more  to  the  southwest,  our  route  continuing 
along  the  divide  nearly  west. 

The  day  was  intensely  hot,  the  thermometer  standing  at  107°  in  the  shade, 
and  our  sufferings  were  extreme.  No  tree  nor  shrub  afforded  shelter  from  the 
beating  rays  of  the  sun,  while  a  brisk  breeze  from  the  southwest,  sweeping  over 
the  parched  and  heated  soil,  struck  us  like  a  blast  from  a  furnace.  Both  men 
and  animals  were  almost  overcome  by  fatigue  and  great  thirst,  the  only  water 
upon  the  route  being  one  or  two  small  pools  that  were  found  to  be  far  too  salty 
for  use.  All  who  could  be  spared  from  the  train  scattered  over  the  country  in 
pursuit  of  water,  and  ultimately,  after  a  terrible  march  of  19  miles,  a  pool  was 
found  that  could  at  least  be  swallowed,  although  the  taste  resembled  that  of  a 
weak  solution  of  Epsom  salts.  Here  we  determined  to  encamp,  and  gladly 
sought  shelter  beneath  the  wagons  and  carts  from  the  blazing  sun. 

Before  leaving  the  steamers  the  party  had  been  presented  by  Mr.  Chouteau 
with  a  basket  of  champagne,  which  had  been  kept  with  special  reference  to  the 
celebration  of  the  national  birthday.  After  camping,  therefore,  it  was  brought 
forth,  and  although  warmer  than  is  generally  desirable,  our  thirst  and  exhaus- 

tion rendered  it  very  enjoyable  and  refreshing.     As  to  myself,  the  heat  and 
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labors  of  the  day  brought  on  a  high  fever,  and  I  laid  down  with  the  reflection 
that  this  was  a  Fourth  of  July  not  soon  to  be  forgotten. 

Tuesday,  July  5. — A  change  of  wind  in  the  night  brought  an  agreeable 
change  of  temperature,  and  morning  found  me  well  and  ready  for  an  early  start. 
Two  miles  from  camp  we  found  a  pool  of  fresh  water,  with  which  our  canteens 
were  filled.  Two  or  three  miles  further  other  pools  were  found,  all  being  in  the 

beds  of  small  streams  which  drain  into  the  Shayenne.  Our  day's  march  was 
over  a  gently  rolling  country,  through  which  several  herds  of  antelope  were 
roaming,  being  the  first  game  that  has  been  seen.  The  hills  are  covered 
with  grass,  but  it  is  parched  and  dry,  and  only  in  the  valleys  is  there  any 
relief  from  the  universally  brown  appearance  of  the  landscape.  The  soil  is  good, 
and  if  irrigation  were  possible,  would  yield  bountifully ;  but,  judging  from  the 
present  season,  the  want  of  moisture  is  beyond  remedy. 

The  valley  of  the  Shayenne  has  been  visible  upon  the  left  most  of  the  time 
since  we  abandoned  it,  so  that  it  can  be  traced  with  considerable  accuracy. 
The  hills  by  the  river  are  very  broken,  and  we  have  kept  near  the  divide  for 
the  purpose  of  finding  good  travelling.  Our  Indian  guide  states  that  Cherry 
creek  lies  but  a  short  distance  to  the  north.  Owing  to  the  hardships  of  yester- 

day I  did  not  attempt  a  long  march  to  day,  but  halted  on  a  small  branch  of  the 
Shayenne,  after  travelling  12J  miles.  We  found  water  again  in  holes  and  the 
grass  tolerably  good,  but  wood  as  usual  is  scarce. 

Wednesday,  July  6. — The  stream  upon  which  we  were  encamped  last 
night  is  called  by  our  Indian  guide  Painted  Wood  creek,  a  title  for  which  the 
only  possible  excuse  is  the  presence  of  so  little  wood  of  any  description. 

We  have  been  travelling  for  some  days  upon  an  old  Indian  trail,  which  has 
materially  aided  us.  Soon  after  leaving  camp  this  morning,  however,  we  dis- 

covered tliat  this  was  carrying  us  too  far  to  the  north,  and  we  therefore  aban- 
doned it,  continuing  nearly  due  west  and  keeping  near  the  upper  part  of  the 

drainage  into  the  Shayenne,  the  streams  all  running  to  the  southeast  into  that 
river.  The  country  continues  unchanged — a  high  rolling  prairie,  with  no  dis- 

tinctive characteristic  from  that  previously  described. 
1  despatched  Mr.  Hutton  to  locate  the  forks  of  the  Shayenne,  but  he  returned 

at  nig! it  without  succeeding,  reporting  that  the  country  in  the  immediate  vicinity 
of  the  river  is  very  broken,  being  impassable  on  horseback  in  most  places,  so  that 
he  had  not  the  time  to  penetrate  as  far  as  would  be  necessary  and  return  at  night, 
as  he  had  been  instructed.     Another  attempt  will  be  made  to-morrow. 

Here  the  river  bluffs  are  visible  apparently  about  ten  miles  to  our  left,  and 
the  country  in  the  distance  does  not  threaten  any  difficulty  in  its  crossing,  but 
it  is  only  by  close  inspection  that  its  true  character  can  be  determined.  Cherry 
creek  can  be  seen  three  or  four  miles  to  our  right,  and  our  Indian  guide  states 
that  there  is  running  water  in  it  only  in  the  wet  season.  Its  valley  is 
level  and  open,  and  contains  but  little  timber.  As  the  soil  here  is  excellent,  I 
question  if  the  scarcity  of  timber  is  not  due  entirely  to  the  absence  of  moisture. 

Our  camp  is  upon  another  branch  of  the  Shayenne,  and  water  is  still  only 
found  in  holes,  while  wood  also  continues  very  scarce.  After  getting  into  camp 
I  attempted  some  computations,  but  found  the  weather  too  hot  for  mental  labor, 

the  thermometer  standing  at  104°  in  the  shade. 
Thursday,  July  7. — An  early  start  was  effected  this  morning  with  the 

intention  of  a  long  day's  march.  We  travelled  for  three  miles  up  a  gentle  slope, 
reaching  the  divide  between  the  Shayenne  and  Owl  Feather  creek,  the  tributary 
of  Cherry  creek,  which  we  have  seen  on  our  right  for  the  past  two  days.  Six 
miles  from  camp  we  reached  the  creek  itself,  and  found  it  in  a  wide  open  valley, 
with  its  banks  lined  by  trees,  presenting  a  prospect  beautiful  in  itself,  and  espe- 

cially pleasing  from  its  variety.  The  water  in  this  stream  is  also  standing  in 
pools,  hut  is  abundant.  The  relics  of  a  large  encampment  prove  this  to  be  a 

favorite  resort  of  the  Indians,  and  the  "signs"  also  indicate  the  recent  presence of  buffaloes. 
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Twelve  miles  from  camp,  Owl  Feather  creek  bent  to  the  northwest,  and  we 
left  it  advancing  still  westward.  By  a  long  and  gradual  slope,  we  again 
ascended  the  divide  between  it  and  the  Shayenne,  the  summit  being  the  highest 
point  yet  reached.  From  it  we  had  our  first  view  of  the  Black  Hills.  Behind, 

the  entire  line  of  our  day's  march  was  visible,  and  in  the  north  could  be  seen 
the  far  remote  buttes  about  the  sources  of  the  Moreau.  Nothing,  however,  save 
the  Black  Hills,  towards  which  we  were  advancing,  was  visible  that  threatened 
to  intercept  our  march,  the  neighboring  country  resembling  that  we  had  already 
crossed  without  noteworthy  difficulty. 
We  descended  a  short  distance  from  the  summit  of  the  ridge,  and  encamped 

upon  another  tributary  of  the  Shayenne.  I  immediately  ordered  a  well  to  be 
dug  in  the  bed  of  the  stream,  and  at  a  depth  of  three  feet  found  water  of  the 

temperature  of  54°  Fahr.,  which  was  an  immense  improvement  upon  any  we 
have  tasted  since  being  deprived  of  the  ice-water  of  the  steamers.  Water  for 
our  animals  was  found  as  usual  in  holes,  but  wood  at  this  camp  was  still  very 
scarce.     The  grass  was  tolerably  fair. 

There  has  been  more   gravel  noticeable  in  the  soil  passed  over  to-day  than 
heretofore,  and  occasional  outcroppings  of  an  inferior  sandstone   show  decided 

geological   changes,  indicating  that   we  are  approaching  the  upheaval   of  the" Black  Hills. 

Mr.  Hutton  spent  the  day  away  from  the  train  in  locating  the  forks  of  the 
Shayenne,  his  efforts  being  crowned  with  success.  He  reports  the  country  near 
the  river  as  generally  impassable,  even  on  horseback,  so  that  a  march  up 
the  river  bank  would  have  been  impossible.  Clouds  obscured  the  sky  at  night, 
and  prevented  observations. 

Friday,  July  8. — We  left  camp  at  5  a.  m.,and,  about  four  miles  out,  crossed 
a  branch  of  the  stream  upon  which  we  had  been  encamped.  Water,  in  holes 
here,  enabled  us  to  refresh  our  animals,  and  we  then  pushed  on  through  a  fine 
level  country,  crossing  several  small  drains  emptying  into  the  Shayenne. 

The  road  presented  no  obstacles  whatever  for  11  miles,  when  we  reached 

the  bed  of  "  Thick-timbered  creek,"  the  descent  to  which  was  steep,  although 
not  very  difficult.  This  creek  takes  its  name  from  a  few  cottonwoods,  elms, 

&c,  in  its  valley,  the  presence  of  a  little  timber  being  a  rarity  sufficient  to  jus- 
tify such  a  recognition  of  the  fact.  After  a  further  march,  we  encamped  on 

Iriquois  creek,  a  tributary  of  the  Shayenne,  whose  water  is  very  salt,  and  totally 
unfit  for  drinking.  We  found  some  that  was  better  by  digging,  but  even  this 
augmented  rather  than  allayed  thirst.  Nevertheless,  as  we  had  already  travelled 
over  16  miles,  and  the  thermometer  now  stood  at  110°  Fahr.  in  the  shade,  there 
was  no  remedy. 

We  have  now  been  out  10  travelling  days,  and  are  140  miles  from  Fort  Pierre. 
The  whole  country  traversed  is  entirely  unfit  for  the  residence  of  whites,  although 
the  soil,  aside  from  its  lack  of  moisture,  might  be  pronounced  good. 

A  few  antelope  are  the  only  living  things  we  have  met  in  this  desolate  tract, 
but  buffaloes  have  evidently  been  here,  and  may  return  at  more  favorable  sea- 

sons of  the  year.  Six  bulls  were  seen  to-day  in  the  distance,  as  we  drove  into 

camp,  being  our  first  sight  of  these  famous  "  lords  of  the  prairie."  We  are  now 
approaching  the  Black  Hills,  however,  and  will  soon  have  them  around  us  in 
abundance. 

The  stream  upon  which  we  are  encamped  now  has  water  only  in  holes,  but 
the  marks  along  the  valley  prove  unmistakably  that  at  times  it  is  deep  and 
probably  impassable.  The  banks  are  abrupt,  but  a  crossing  was  found  without 
difficulty.  To-morrow  we  hope  to  reach  the  north  fork  of  the  Shayenne,  and 
once  more  see  running  water. 

As  yet  we  have  met  no  Indians,  nor  any  indications  of  their  presence  here 
for  months,  although  the  fires  burning  around  us  nightly  show  that  they  are 
watching  our  movements.     Our  Indian  guide,  who  was  furnished  at  Fort  Pierre 
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by  the  chiefs  in  council,  has  been  very  efficient,  perpetually  watching  for  good 
roads,  and,  since  he  has  learned  the  requirements  of  our  wagons,  rarely  mis- 

taking. I  have  furnished  him  a  mule,  and  he  now  seems  extremely  happy  and 
talks  of  accompanying  us  through  the  entire  trip.  His  felicity  is  probably 
explained  by  the  fact  that  he  has  been  abundantly  fed  ;  a  full  stomach  consti- 

tuting the  Indian  idea  of  the  acme  of  all  human  happiness. 
Dark  clouds  at  night  prevented  astronomical  observations,  and  seem  to  pro- 

mise rain,  a  most  acceptable  boon,  if  it  shall  cool  the  heated  air. 
Saturday,  July  9. — We  left  camp  at  5  a.  m.,  and  after  about  four  miles 

march  came  upon  a  small  pool  of  water  which  had  been  fresh,  but  now  gave 
irrefutable  evidence  that  at  least  one  bufMo  was  in  this  region,  the  color  and 
flavor  of  the  barn  being  unmistakable.  This  fact,  however,  did  not  prevent  its 
being  used  freely,  nor  the  taking  away  of  a  supply  in  our  canteens — anything 
that  will  not  create  thirst  being  acceptable. 

The  country  is  here  very  level,  considering  our  proximity  to  the  Shayenne, 
and  an  occasional  turn  to  avoid  a  hill  or  gully  was  all  that  was  required  till  we 
approached  the  river,  when  the  abruptness  of  the  descent  necessitated  consider- 

able ■  st  arch  to  find  a  suitable  road  for  our  wagons.  We  were  successful,  how- 
ever, and  by  noon  crossed  the  stream,  and  pitched  our  tents  in  a  grove  of  young 

cottonwoods  on  its  banks. 

The  river  here  is  a  clear,  beautiful  stream,  about  30  yards  in  width  and  two 
feet  deep,  flowing  over  a  stony  or  gravel  bottom.  The  banks  are  steep  and  of 
loose  sand,  rendering  care  necessary  in  the  selection  of  the  points  at  which  we 
entered  and  emerged  from  the  stream  in  our  fording, but  this  was  the  only  diffi- 

culty encountered. 
Our  camp  is  on  a  gentle  slope  on  the  southwest  side  of  the  river,  above  the 

mouth  of  Bear  Butte  creek,  with  a  row  of  cottonwoods  between  us  and  the 
water,  and  the  spot  is  far  more  inviting  than  any  we  have  found  since  com- 

mencing our  life  under  canvas.  Timber  here  is  still  scarce,  and  all  that  is 
visible  could  be  easily  transplanted  into  a  plot  of  a  quarter  of  au  acre.  Very 
little  can  be  found  that  is  fit  for  fuel,  and  none  that  could  be  used  for  building 
purposes.  The  scarcity  of  timber  is,  in  fact,  one  of  the  most  salient  features  of 
the  country.  From  the  Missouri  to  this  point,  a  distance  of  155  miles,  we  have 
scarcely  seen  trees  enough,  on  the  average,  to  furnish  shade  for  a  single  person 
in  each  square  mile  traversed — certainly  not,  if  we  except  those  in  the  valley  of 
the  S  ha  venue. 

The  thermometer  for  the  past  week  has  ranged  from  100°  to  110°  Fahr., 
and  yet  our  marches  have  averaged  15  miles  per  day.  This  evening  we 
have  had  quite  a  storm,  accompanied  with  rain,  which  it  is  to  be  hoped  will  cool 
the  air. 

Sunday,  July  10. — We  remained  in  camp  to-day,  in  accordance  with  my 
previously  expressed  determination.  The  rain  last  night  failed  to  cool  the  air, 
as  the  thermometer  this  afternoon  stands  at  100°.  This  evening  a  storm  seems 
to  be  impending  in  the  northwest. 

Monday,  July  11. — We  left  camp  at  5  o'clock  and  20  minutes  a.  m.,  and  trav- 
elled westward  near  the  divide  between  Bear  Butte  creek  and  Cottonwood  creek, 

the  river  bearing  off  to  the  north.  Our  route  laid  over  a  fine  level  country,  cross- 
ing no  streams,  the  drainage  tending  towards  Bear  Butte  creek,  and  the  ridge  upon 

the  right  being  somewhat  broken. 

The  day  was  very  fine,  the  thermometer  not  rising  above  80°  Fahr.,  and 
the  men  and  animals  being  in  excellent  condition,  after  the  rest  of  yesterday, 
we  made  rapid  progress.  After  travelling  13  miles  I  ordered  the  train  to  incline 
to  the  left  for  water,  which  we  found  in  the  north  fork  of  Bear  Butte  creek, 

where  we  encamped,  after  having  marched  16.8  miles.  We  had  scarcely  pitched 
our  tents  before  we  were  visited  by  a  heavy  rain,  coming  from  the  west  out  of 
the  Black  Hills. 
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After  dinner,  as  the  storm  seemed  to  be  over,  a  large  party  started  for  the 
summit  of  Bear  butte,  which  was  not  a  mile  from  our  camp.  Before  reaching 
it,  however,  they  were  drenched  by  another  shower.  This  hill  is  very  steep 
and  the  ascent  difficult,  a  large  part  of  the  path  laying  over  rock  debris,  which, 
on  the  steep  slope,  furnished  only  a  very  treacherous  footing.  The  butte  is 
composed  of  trap,  and  its  upper  portions  are  mainly  destitute  of  vegetation. 
On  the  summit  are  a  few  stunted  pines.  Its  height  is  about  4,500  feet  above 
the  level  of  the  sea,  or  1,500  above  our  camp,  and  the  top  was  reached  by 
the  party  in  an  hour.  This  peak  is  detached  from  the  main  group  of  the  Black 
Hills,  and,  being  at  some  distance  from  them,  forms  a  prominent  landmark,  as  is 
evident  from  the  fact  that  it  has  been  plainly  discernible  by  us  since  the  7  th. 

Rain  fell  most  of  the  afternoon,  but  before  sundown  the  sky  was  illuminated 
in  the  west,  and  a  beautiful  rainbow  spanned  the  butte  in  front  of  our  camp. 
The  mountain  was  nearly  in  the  centre  of  the  arch,  clothed  in  delicate  purple 
tints,  the  contrast  with  the  dark  clouds  in  the  back-ground  forming  a  scene  of 
singular  and  great  beauty. 

Since  dark  the  rain  has  been  falling  steadily,  and  the  prospect  now  seems 
gloomy  for  a  march  to-morrow.  Some  of  our  recruits  arejust  experiencing  the 
first  discomforts  of  camp  life. 

Tuesday,  July  12. — The  morning  was  dark  and  cloudy,  but  we  left  camp 

before  6  o'clock,  a.  m.,  travelling  over  a  comparatively  level  road,  and  our  course 
bearing  a  little  north  of  west.  Eight  and  a  half  miles  from  camp  we  reached 
Cottonwood  creek,  in  the  valley  of  which  we  found  a  few  stunted  oaks,  the  first 
thus  far  seen.  There  is  a  small  bottom  at  the  point  we  crossed  the  creek,  but 
hills  narrow  upon  the  stream  just  above.  All  the  grass  upon  the  creek  had 
been  recently  burned,  and  to  the  south  among  the  hills  the  smoke  was  still 
rising.     This  creek  is  about  three  feet  wide,  and  flows  over  a  gravel  bed. 

Ascending  the  hills  to  the  west  by  a  long  but  easy  slope,  we  travelled  over 
a  flat  divide  for  two  miles,  and  descended  by  another  gentle  declivity  to  the  east 
fork  of  Crooked,  or  Rornan-nosed  creek,  passing  which  we  continued  on  to  the 
west  fork  of  the  same  stream.  Having  crossed  the  burnt  district  we  found  grass 
again  upon  the  west  bank,  and  encamped  here,  having  travelled  15  J  miles.  We 
have  been  all  day  skirting  the  Black  Hills,  lying  upon  our  left  and  rising  in  a 
succession  of  dark  ridges,  while  on  our  right  is  an  extended  prairie  view,  varied 
by  several  marked  isolated  hills.  We  are  now  encamped  on  a  little  mountain 
brook,  with  an  abundant  supply  of  fresh  water,  wood,  aud  excellent  grass.  The 
soil  in  these  valleys  is  good,  and  the  country  much  more  habitable  than  the 
plains. 

Wednesday,  July  13. — We  left  camp  at  5J  o'clock,  passing  down  the  valley 
of  the  stream  upon  which  we  had  encamped  for  a  mile  and  a  half,  and  then, 
crossing  a  ridge  of  low  hills,  we  entered,  at  the  distance  of  four  and  a  half  miles, 
a  small  ravine  and  creek  that  gave  us  considerable  trouble,  as  we  were  compelled 
to  cut  down  the  steep  banks,  which  were  15  feet  in  height  on  each  side,  and 
could  not  spare  the  time  requisite  to  make  a  good  road. 

Leaving  this  stream  our  route  bore  off  to  the  left,  crossing  through  a  gap  a 
spur  of  the  mountain,  eight  miles  from  our  morning  camp.  The  road  in  this 
gap  was  rocky  and  uneven,  making  hard  work  for  the  animals.  Two  miles 
further  on,  after  an  easy  march,  we  came  to  a  fine  running  stream,  15  or  20  feet 
wide  and  a  foot  deep,  crossing  our  route  at  right  angles.  Our  Indian  guide 
called  it  Mi-ni  Lu-sa,  or  Running  Water.  Half  a  mile  beyond  we  came  upon 
a  small  brook  flowing  through  a  muddy  bottom,  the  Indian  name  being  Kle- 
kle-wak-pa-la,  or  Miry  creek.  It  was  not  more  than  10  feet  wide,  but  as  the 
first  of  the  party  entered  it  I  discovered  that  their  animals  sank  far  into  the 
mud.  I  therefore  drove  off  in  quest  of  a  better  ford,  the  Indian  guide  seating 
himself  quietly  upon  the  bank  as  I  did  so. 

After  a  prolonged  but  unsuccessful  search  I  returned,  when  the  interpreter 
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said,  "  the  guide  declares  that  you  may  look,  but  you  can  find  no  better  crossing 
than  this."  A  thorough  investigation  convinced  me  that  this  was  true,  and  we 
soon  reached  the  opposite  bank  without  especial  trouble.  This  is  but  one  of 
many  instances  in  which  our  guide  has  manifested  a  perfect  and  minute  knowl- 

edge of  the  country,  that  has  been  invaluable  to  the  expedition. 
After  a  march  of  about  two  miles  further  we  encamped  on  a  stream,  which, 

from  its  color,  was  unanimously  called  Red  Earth  creek,  the  banks  opposite  and 
above  being  a  bright  red,  and  the  earth  tinging  the  water.  Our  Indian  calls  it 
Wo-ke-o-ke-lo-ka-wak-pa,  or  the  river  that  heads  in  a  basin  or  springs.  It  is 
30  or  40  feet  wide,  and  four  or  five  feet  deep.  At  the  suggestion  of  the  guide, 
some  of  the  party  commenced  angling  and  caught  a  few  fish  of  the  mullet  species, 
and  also  one  or  two  catfish  weighing  from  one  to  three  pounds  each. 

The  grass  at  this  camp  is  good,  and  wood  and  water  abundant.  Our  road 
to  day  was  the  first  that  could  be  called  bad,  yet  the  picks  and  shovels  were 
brought  into  requisition  but  twice,  and  the  march  of  13  miles  was  accomplished 
in  seven  hours.  With  the  exception  of  the  scarcity  of  good  water  and  of  tim- 

ber east  of  the  Shayenne,  there  are  no  obstacles  in  this  country  to  the  passage 
of  troops.  A  very  few  trains,  however,  would  consume  the  entire  stock  of  fuel 
to  be  found  at  many  of  our  camping  places. 

Thursday,  July  14 — We  left  camp  at  5  J  a.  m.,  but  before  going  three  miles 
were  compelled  to  cross  two  streams,  which  occasioned  some  trouble.  One  was 
a  dashing  mountain  torrent,  eight  feet  wide  and  as  many  inches  in  depth  ;  its 
source  being  a  spring  which  formed  a  pool  of  the  arpa  of  a  quarter  of  an  acre, 
a  mile  to  our  left  in  the  prairie.  This  pool  gave  the  name  to  a  neighboring  butte, 
called  by  Lieutenant  Warren  Crow  peak,  but  by  our  Indian  Basin  butte. 

A  mile  or  two  further  we  crossed  Red  Earth  creek,  (Wo-ke-o-ke-lo-ka,)  after 
considerable  detention,  resulting  from  the  fact  that  we  were  compelled  to  cut 
down  the  banks  on  each  side  to  make  a  passable  road  for  our  wagons.  So  great 
were  these  delays  that,  upon  reaching  the  opposite  bank,  we  found  that  we  had 
averaged  only  a  mile  in  an  hour  since  leaving  camp.  Still,  notwithstanding 
these  hindrances  to  our  small  party,  the  obstructions  would  cease  to  be  formidable 
before  the  the  pioneer  force  of  a  large  body,  and  would  cause  little  or  no  delay. 

After  passing  Red  Earth  creek  our  route  inclined  to  the  right,  towards  the 
ridge  we  had  crossed,  and  we  then  continued  in  a  northerly  direction  towards 
the  north  fork  of  the  Shayenne.  After  advancing  nine  miles  from  our  previous 
camp  our  line  of  march  had  inclined  so  much  to  the  right  that  we  were  travel- 

ling considerably  east  of  north. 
Here  we  crossed  a  small  stream  running  to  the  eastward,  on  the  left  of  which 

was  a  high,  rocky  ridge,  to  whose  summit  I  rode.  It  proved  to  be  the  last  out- 
lier of  the  Black  Hills.  To  the  north  stretched  out  a  broken  prairie  as  far  as 

the  eye  could  pierce,  while  in  the  south  lay  the  Black  Hills,  and  in  the  distance 
the  peak  of  Bear  butte  bounded  the  landscape.  The  ridge  upon  which  I  stood 
was  formed  of  an  inferior  soft  sandstone,  and  it  continued  to  about  a  mile  below 
the  point  at  which  we  had  crossed  the  stream. 

Our  Indian  having  declared  that  after  leaving  this  point  we  should  find  no 
more  water  until  we  reached  the  north  fork  of  the  Shayenne,  I  determined  to 
encamp  near  the  end  of  the  bluff. 

As  we  were  pitching  our  tents,  however,  it  was  discovered  that  neither  was 
there  any  water  here,  the  stream  having  suddenly  disappeared  in  the  sand.  I 
determined  to  risk  digging  rather  than  turn  back,  and  was  fortunately  suc- 

cessful. This  incident  affords  an  excellent  illustration  of  the  nature  of  streams 

in  this  region-;  and  it  is  not  safe  to  follow  down  their  beds  in  pursuit  of  water, 
the  supply  being  generally  greatest  in  the  vicinity  of  their  sources. 

Wood  is  abundant  at  this  camp,  the  valley  containing  a  large  grove  of  ash, 
elms,  and  oaks.  The  grass  is  also  excellent.  The  country  travelled  to-day  ha3 
been  broken,  the  rocky  formation  jutting  out  in  denuded  peaks  upon  all  sides 
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The  valleys  contain  good  soil,  which  would  amply  repay  cultivation.  Upon 
the  sides  of  the  bluffs  a  few  scattered  pines  flourish ;  and  in  the  valleys  the 
timber  consists  of  ash,  elm,  and  oak,  the  trees,  however,  being  universally  too 
small  for  building  purposes. 

Friday,  July  15. — We  left  camp  at  5  a.  m.,  our  course  bearing  about  north- 
northwest.  At  the  outset  the  country  before  us  appeared  to  be  a  slightly  undu- 

lating prairie;  but  after  advancing  six  or  eight  miles,  and  upon  approaching  the 
river,  we  found  it  to  be  crossed  by  a  number  of  rather  formidable  ravines,  com- 

mencing in  several  adjacent  low  pine  hills,  and  filled  with  scrub  oak,  cherry, 
plum,  and  other  underbrush.  They  were  all  crossed,  however,  without  serious 
delay,  and  in  a  few  miles  further  we  ascended  a  ridge  upon  our  right  and  looked 
down  upon  the  north  fork  of  the  Shayenne. 

The  descent  to  the  river  was  150  feet  in  height,  but  not  difficult.  The  valley 
is  a  mile  in  width,  rocky  and  covered  with  cactus.  We  crossed  the  stream  and 
encamped  on  the  left  bank  amid  rather  poor  pasturage,  wood,  however,  being 
abundant.  The  river  is  muddy  from  recent  rains,  and  contains  about  two-thirds 
of  the  volume  of  water  which  we  found  in  its  banks  at  the  mouth  of  Bear  Butte 

creek.  I  was  anxious  to  follow  up  the  valley  from  this  point,  but  the  Indian 
guide  pronounces  it  impossible,  and  declares  the  only  feasible  route  to  lay  along 
the  ridge  on  the  left  bank.  His  knowledge  of  the  country  has  been  proven  to 
be  so  accurate,  and  is  so  serviceable,  that  I  shall  not  reject  his  advice. 

I  had  to-day  the  first  opportunity  of  testing  my  Maynard  rifle,  hitting  a  deer 
at  a  distance  of  over  300  yards.  The  weapon  is  a  capital  one,  when  in  order, 
but  it  has  been  found  difficult  on  the  plains  to  give  it  the  required  attention. 

Saturday,  July  16. — We  started  at  5  a.  m.,  and  leaving  the  river  ascended 
the  ridge  to  the  northeast  of  the  camp.  It  was  quite  steep  towards  the  summit, 
the  slope  of  clay  and  rock  being  covered  with  stunted  oaks  and  pines.  This 
ridge  is  400  feet  above  the  stream,  and  our  route  lay  along  its  crest  to  the  north- 

west. We  adhered  so  closely  to  the  divide  that  during  the  entire  day's  march 
the  land  sloped  from  us  upon  both  sides;  but  finally  we  turned  to  the  left, 
descending  again  to  the  river  (which  was  distant  from  our  course  about  one  and 
a  half  mile)  for  the  purpose  of  encamping.  We  shall,  of  course,  be  compelled 
to-morrow  to  retrace  our  steps,  as  the  river  bottom  is  impracticable  for  teams. 

We  passed  to-day  over  the  most  barren  and  desolate  region  yet  seen,  and  a 
few  scattered  tufts  of  grass,  with  large  quantities  of  artemesia,  constituted  the 

only  vegetation.  About  five  miles  from  our  last  night's  encampment,  shale  slate 
was  found  cropping  out  near  the  top  of  the  ridge,  and  in  close  vicinity  were  seen 
large  quantities  of  iron  pyrites,  imparting  to  the  whole  surface  of  the  hill  a 

blackened  and  burnt  appearance.  Some  of  our  Frenchmen  called  it  "terre 
brule,"  a  not  inappropriate  name. 

A  few  stunted  pines  were  visible  on  the  neighboring  ridges,  and  "signs"  of 
buffalo  are  abundant;  but  the  latter  seem  to  have  gone  to  more  favored  regions, 

as  the  short  and  thin  grass  on  these  hills  would  furnish  only  miserable  pastur- 
age. Even  upon  the  river  bank  it  is  quite  poor,  and  the  general  desolation  of 

the  scene  is  extreme.  Civilized  life  could  find  no  home  in  this  region,  and  if  the 
savage  desires  its  continued  possession,  I  can  see  no  present  reason  for  its  dis- 
puting. 

We  have  not  yet  met  any  Indians,  nor  any  indications  of  their  recent  pres- 
ence. The  site  of  our  camp  is,  however,  marked  by  the  remains  of  an  immense 

Indian  lodge,  the  frame  of  which  consists  of  large  poles,  over  thirty  feet  in 
length.  Close  by  is  also  a  high  post,  around  which  a  perfect  circle  of  buffalo 
skulls  has  been  arranged. 

Sunday,  July  17. — We  passed  the  day  in  camp,  holding  the  usual  religious 
services. 

Monday,  July  18. — Starting  about  5  o'clock  in  the  morning  we  retraced  our 
steps  to  the  top  of  the  ridge  traveled  on  Saturday.     The  ascent  was  long  and 
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steep,  the  summit  being  350  feet  above  the  camp.  We  followed  the  ridge  for 
five  or  six  miles,  it  gradually  becoming  narrow  and  crooked,  and  constantly 
increasing  in  height  until  ultimately  we  found  ourselves  upon  a  bluff  from  which 
we  enjoyed  a  commanding  view  of  the  adjacent  country. 

Before  us  lay  the  valley  of  two  rivers:  that  of  the  Chan-cho-ka-wah-pa,  or 
Thick-wooded  river,  more  commonly  known  as  the  Little  Missouri,  whose  course 
could  be  traced  far  off  to  the  northeast,  where  it  was  finally  lost  to  sight  behind 
the  whitish  bluffs  that  filled  the  northern  horizon — on  its  way  it  was  joined  by 
two  considerable  branches  rising  to  the  north;  in  another  direction  stretched  the 
valley  of  the  north  fork  of  the  Shayenne,  which,  at  a  point  two  miles  from  our 
previous  camp,  has  suddenly  deflected  to  the  southwest,  and  was  flowing  from 
that  direction. 

Between  the  rivers  lay  a  broad  plain,  so  apparently  level  that  only  the  test 
of  the  barometer  revealed  a  slight  slope  upwards  towards  the  Little  Missouri. 
The  centre  of  this  tract,  which  was  about  ten  miles  in  diameter,  was  marked  by 
a  small  pool  without  visible  outlet.  Far  in  the  distance,  up  the  valley  of  the 
Sahyenne,  the  eye  also  noted  the  singular  peak  of  Bear  Lodge,  rising  like  an 
enormous  tower,  and,  from  its  resemblance  to  an  Indian  lodge,  suggesting  the 
origin  of  its  title.  Both  the  Shayenne  and  Little  Missouri  are  sizable  streams 
at  this  point.  Notwithstanding  their  present  proximity,  however,  the  Little 

Missouri  empties  into  the  Missouri  in  latitude  47°  15',  and  the  Shayenne  in  lati- 
tude 44°  40/,  the  river  distance  between  their  mouths  being  over  600  miles. 

Descending  from  the  bluff  and  crossing  the  plain,  which  was  found  to  be  cov- 
ered with  cactus,  we  reached  the  Little  Missouri  after  a  six-miles'  march,  and  fol- 

lowed it  up  one  or  two  miles  until  it  became  necessary  to  cross  its  bed,  when, 
as  that  would  plainly  require  much  labor,  we  pitched  our  tents  upon  the  right 
bank,  having  travelled  15  miles.  Wood  and  water  is  sufficient  for  camping  pur- 

poses, but  grass  is  scarce  at  this  point. 
In  the  evening  we  were  the  victims  of  an  alarm.  A  cry  was  raised,  followed 

by  a  rush  of  the  animals  about  10  o'clock  p.  m.,  but  the  alertness  of  my  men 
prevented  a  stampede,  and  it  was  found  on  investigation  that  the  caving  in  of  a 
portion  of  the  river  bank  had  originated  the  disturbance.  No  damage  resulted 
and  quiet  was  soon  restored. 

Tuesday,  July  19. — The  point  for  crossing  having  been  selected  last  night, 

work  was  commenced  at  4  o'clock  this  morning  with  pick  and  shovel.  It 
required  two  hours  of  hard  labor  to  level  the  banks  sufficiently  for  our  vehicles, 
and  it  was  not  until  half-past  6  that  the  train  was  in  motion. 

After  passing  the  stream,  we  continued  up  the  valley  on  its  left  bank,  over  a 
level  plain,  clumps  of  sage  constituting  the  only  vegetation  on  its  naked  surface. 
The  whole  plain  was  cut  up  by  gullies  from  one  to  three  feet  in  depth,  hidden 
by  the  sage  until  they  were  reached,  rendering  travel  very  difficult.  We  were 
compelled  to  send  several  of  the  party  in  advance  to  reconnoiter,  and,  while  our 
progress  was  slow,  the  wear  and  tear  upon  both  animals  and  men  was  excessive, 
and  neither  can  long  withstand  such  severe  trials.  But  little  work  with  pick  and 
shovel  was  required,  however,  passable  crossings  having  been  found  for  all  save 
one  of  the  ravines. 

About  1  o'clock  we  were  glad  to  encamp  after  a  march  of  13  miles.  Our 
camp  is  again  on  the  Little  Missouri,  the  grass  in  the  bottom  affording  tolerable 
pasturage  for  our  animals. 

A  party  of  five  started  early  this  morning  for  Bear  Lodge,  but  they  returned 
late  in  the  afternoon,  without  any  positive  conviction  that  they  had  even  seen  it. 
They  secured,  however,  the  entire  benefit  of  two  or  three  heavy  showers  that 
we  had  observed  passing  to  our  left,  but  which  did  not  visit  us.  They  represent 
the  country  between  our  route  and  the  Shayenne  as  rugged  in  the  extreme,  so 
that  it  is  evident  that  we  have  passed  as  near  that  river  as  is  possible,  unless  a 
road  can  be  found  in  its  valley — a  contingency  they  were  not  able  to  settle,  and 
I  do  not  deem  probable. 
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Our  cnmp  adjoins  a  deep  gully  that  requires  digging  down  before  it  can  be 
crossed,  and  our  wearied  men  are  now  engaged  upon  this  work.  Dark  clouds 
at  night  prevented  observations. 

Wednesday,  July  20. — The  valley  up  which  we  travelled  yesterday  is 
bounded  on  our  right  by  hills  covered,  with  stunted  pines,  and  this  morning  we 
turned  to  the  west  and  pushed  across  this  ridge,  which  separates  two  of  the 
branches  of  the  Little  Missouri.  The  streams  are  not  more  than  six  miles  apart, 
and  the  hill  between,  although  rising  to  the  height  of  only  250  feet  above  our 
camp,  severely  tasked  our  mules  in  the  ascent. 

The  valley  into  which  we  subsequently  entered  was  even  more  desolate  and 
barren  than  that  left,  and  no  gr.iss  could  be  found,  except  in  the  immediate 
neighborhood  of  the  stream,  and  even  there  it  is  scarce.  We  are  now  in  the  buf- 

falo region,  and  small  herds  are  to  be  seen  in  all  directions.  Their  presence 
may  explain  some  of  the  prevalent  barrenness,  as  they  consume  all  the  grass  in 
their  paths. 

We  continued  up  the  valley  of  the  second  fork  of  the  Little  Missouri  for  over 
six  miles,  and,  finding  a  point  in  which  the  grass  looked  more  promising  than 
elsewhere,  encamped  after  a  march  of  13  miles.  Lieutenant  Maynadier  and  our 
hunter  started  off  this  afternoon  in  quest  of  buffalo,  and  after  a  long  and  hard 
ride  reached  camp  three  hours  after  the  train,  bringing  a  supply  of  meat.  Bridger 
and  some  of  the  soldiers  also  went  out  after  encamping,  and  returned  having 
killed  three  cows  each.  We  are  therefore  abundantly  supplied  with  choice  bits 
of  this  celebrated  game,  and  roast  ribs  and  hump  are  the  order  of  the  day  in 
camp. 

Mr.  Hutton  and  our  Sioux  interpreter,  Zephyr  Rencontre,  made  a  second 

attempt  to-day  to  reach  Bear  Lodge.  They  returned  to  camp  about  3  p.  m. 
and  report  having  found  it,  and  that  it  is,  as  I  had  supposed,  an  isolated  rock 
upon  the  bank  of  the  river,  striking  only  from  the  fact  that  it  rises  in  a  valley, 
and  from  our  point  of  vision,  on  the  morning  of  the  18th,  it  was  not  brought  in 
contrast  with  the  surrounding  heights ;  but  by  no  means  forming  a  prominent 
landmark  when  viewed  from  the  north. 

We  have  been  in  sight  all  day  of  two  very  high  peaks  which  must  be  those 
called  the  Little  Missouri  buttes  by  Lieutenant  Warren,  although  he  speaks  of 
having  seen  three  from  his  point  of  view  on  lnyan  Kara  peak.  They  are  by 
far  the  loftiest  points  in  sight,  if  indeed  they  do  not  surpass  the  peaks  of  the 
Black  Hills. 

About  an  hour  after  the  train  was  in  motion,  our  Indian  guide  was  missing 
and  has  not  been  since  seen.  When  last  noticed  he  was  looking  for  a  point  at 

which  to  cross  a  gully,  and  having  found  one  uttered  his  usual  cry  of  "wash-te," 
(good,)  and  then  sought  shelter  from  a  slight  shower  under  a  neighboring  pine. 
He  remained  there  until  all  the  train  had  passed,  and  then  quietly  slipped 
away.  Mr.  Hutton  reports  having  seen  signal  fires  near  Bear  Lodge,  and  the 
probability  is  that  he  has  gone  to  join  his  tribe.  I  cannot  believe  that  he 
meditates  mischief,  but  think  he  is  afraid  to  remain  with  us  longer,  as  we  are 
now  nearly  out  of  the  Sioux  country,  and  will  soon  be  among  the  Crows.  He 
has  spoken  repeatedly  along  the  route  of  accompanying  us  through  the  entire 
trip,  but  his  courage  has  probably  failed  with  the  prospect  of  meeting  the  hered- 

itary enemies  of  his  tribe. 
His  services  have  been  of  the  greatest  value;  his  minute  knowledge  of  the 

country  having  excellently  qualified  him  for  his  important  duties,  while  his 
invariable  good  humor  and  honest  face  had  made  him  a  universal  favorite  with 
all  the  party,  and  had  given  foundation  for  the  hope  that  he  was  an  exception 
to  the  usual  rule  as  to  Indian  honesty.  He  has,  however,  testified  to  his  thorough 
training  as  a  savage,  by  taking  with  him  the  mule,  saddle  and  bridle,  that  I 
had  furnished  him.  The  important  nature  of  the  assistance  he  has  rendered 
us  will  far  more  than  compensate  for  the  value  of  the  stolen  property ;  but  his 
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method  of  collecting  his  pay  was  peculiarly  Indian,  and  hardly  to  be  justified 
by  civilized  law  or  the  code  of  natural  honesty. 

Although  it  is  certain  that  the  Indians  are  watching  our  movements,  and, 
doubtless,  our  guide  has  joined  them,  I  cannot  yet  believe  that  they  intend 
hostilities ;  but,  for  reasons  of  prudence,  and  to  guard  against  possibilities,  I 
have  ordered  the  guard  to  be  doubled. 

Thursday,  July  21 — The  night  passed  quietly  and  we  did  not  start  until 
about  6  o'clock.  Our  route  lay  up  the  fork  of  the  Little  Missouri,  some  little 
distance  from  the  stream,  that  we  might  avoid  the  numberless  gullies  and  the 
inevitable  sage,  whose  perpetual  recurrence  rendered  our  line  of  march  very 
devious. 

We  crossed  several  tributaries  of  the  Little  Missouri,  now  dry,  one  being 
distinguished  by  a  little  timber  upon  its  banks.  Barren  sage  and  cactus  plains 
and  naked  hills  describe  the  country  through  which  we  have  passed  to-day,  the 
latter  having  been  apparently  once  covered  with  grass,  since  eaten  off  by  the 
buffaloes,  which  have  been  to-day  seen  in  large  numbers  upon  all  sides.  Some 
of  these  animals  came  very  boldly  up  to  the  train,  and,  in  one  or  two  instances, 
with  very  ludicrous  results. 

Three  large  bulls  charged  down  upon  us  at  one  point  in  the  march,  to  the 
great  alarm  of  one  of  the  escort,  who  dropped  his  gun,  and,  raising  his  hands, 

exclaimed,  in  all  the  accents  of  mortal  terror,  "Elephants !  elephants  !  my  God ! 
I  did  not  know  that  there  were  elephants  in  this  country  ! "  On  another  occa- 

sion, as  a  band  was  passing  close  by  the  train,  one  of  the  teams  started  in  full 
pursuit,  and  was  with  great  difficulty  checked.  It  was  probably  the  first 
buffalo  chase  on  record  with  a  six  mule  team. 

As  we  approached  the  head  of  the  stream  we  commenced  looking  for  water 
and  a  camp,  and  a  spring  was  ultimately  found  that  flowed  after  cleaning  out, 
and  by  digging  we  obtained  the  luxury  of  pure  and  cool  water  of  the  tempera- 

ture of  50°.  Another  attempt  at  digging  at  a  distance  of  30  feet  brought 
water,  however,  irom  a  different  strata,  the  temperature  being  10°  higher,  or  60°. 

We  are  now  within  a  mile  or  two  of  the  drainage  of  Powder  river,  and  as 
soon  as  we  shall  have  passed  the  crest  before  us  will  be  out  of  the  Sioux  or 
Dakota  country.  The  fires  still  continue  in  the  distance  ;  but  no  Indians  have 

made  their  appearance,  and  their  promise  to  permit  us  to  pass  through  unmo- 
lested has  been  unbroken.  Except  for  purposes  of  communication  with  our 

Indian  guide  the  interpreter  has  been  useless.  My  American  guide,  Bridger, 
is  now  on  familiar  ground  and  appears  to  be  entireiy  at  home  in  this  country. 
I  therefore  anticipate  no  difficulty  in  dispensing  with  the  services  of  our  fugitive 
Indian. 

The  grass  at  this  camp  is  tolerable,  indeed  would  be  abundant  if  it  were  not 
for  buffalo  visits.     Of  wood  there  is  also  no  lack. 

Friday,  July  22. — Our  route  this  morning  was  nearly  west  and  directly  up 
the  valley  in  which  we  were  encamped.  Numerous  ravines  entered  it  upon 
both  sides,  all  being  more  or  less  wooded.  Taking  advantage  of  a  convenient 
spur,  we  ascended  to  the  summit  of  the  ridge  by  a  long  and  gradual  slope  of 
about  two  and  a  half  miles  from  camp,  and  from  the  point  thus  reached  looked 
down  upon  the  valley  of  Powder  river. 

The  view  unfolded  before  us  was  grand,  though  uninviting  from  the  appear- 
ance of  desolation  and  the  hardships  threatened  in  our  future  marches.  Hug- 
ged, chalk-like  hills  stretched  off  to  the  distant  horizon,  barren  and  forbidding, 

the  surface  of  the  interlying  valleys  being  variegated  with  clumps  of  trees, 
denoting  the  occasional  presence  of  water-courses,  hardly  worthy  to  be  dignified 
with  the  name  of  streams.  The  gorges  of  the  ridge  upon  which  we  stood, 
however,  were  filled  with  pines,  many  over  two  feet  in  diameter,  that  would 
excellently  answer  for  building  purposes  and  the  other  uses  of  lumber.  The 
ridge  at  the  point  of  our  crossing  is  4,288  feet  above  the  sea  level,  while  the 
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elevation  on  each  side  is  considerably  higher.  This  seems  to  be  a  continuation 
of  the  Black  Hills  and  of  the  great  outlier  of  the  Rocky  mountains,  which 

further  south  forms  the  eastern  boundary  of  "  the  parks."  No  evidence  of 
upheaval  can  be  observed  however,  nor  are  there  any  reasons  for  calling  this 
elevation  a  mountain,  yet  it  forms  one  of  the  great  topographical  features  of  the 
country,  and  upon  many  of  the  old  maps  it  appears  as  the  Black  mountains. 

Our  route,  after  running  along  this  spur  for  a  mile  or  two,  turned  down  an 
abrupt  winding  hill  to  a  lower  spur,  between  two  of  the  small  branches  of  Little 
Powder  river.  We  followed  this  crest  over  an  exceedingly  bad  road,  which,  in 
many  places,  was  not  of  sufficient  width  to  permit  the  passage  of  a  single 
wagon  for  about  six  miles,  when  we  were  compelled  to  abandon  it  and  descend 
to  the  valley  on  our  left.  There  we  expected  to  find  water,  but  the  bed  of  the 
stream  was  perfectly  dry,  and  an  attempt  to  supply  the  deficiency  by  digging 
also  failed.  We  were  commencing  to  contemplate  the  pleasant  prospect  of 
passing  the  night  thirsty,  when  word  was  brought  that  some  of  the  party  had 
found  water  upon  the  north  side  of  the  ridge.  There  being  no  certainty  of  its 
presence  ahead,  and  the  guide  confessing  his  ignorance  as  to  where  any  could 
be  found,  I  concluded  to  retrace  our  steps  something  over  a  mile  across  the 
ridge  to  a  point  at  which  it  was  known  to  exist. 

The  spur,  along  the  summit  of  which  we  had  been  travelling  and  which  we 

now  crossed,  is  as  perfect  a  specimen  of  "  bad  lands"  as  can  be  found  in  the 
country.  It  is  almost  wholly  devoid  of  vegetation.  Its  sides  have  been  washed 
into  deep  and  impassable  ravines  by  fierce  rains,  and  with  the  numerous  spurs 
of  similar  characteristics  that  radiate  from  it  upon  all  sides  it  presents  a  phase 
of  desolation  peculiar  to  this  region. 

The  entire  district  is  totally  unfit  for  the  home  of  the  white  man,  and  indeed 

it  seems  to  have  been  deserted  by  the  Indians.  Animal  life  "has  not  entirely 
forsaken  it,  however ;  for,  among  the  scattered  pines  in  the  heads  of  the  ravines, 
several  grizzly  bears  have  been  started  by  the  party,  and  scattered  bands  of 
buffalo  have  been  seen  roaming  among  the  barren  hills  in  the  distance,  as  if  in 
search  of  food. 

We  encamped  about  3  p.  m.,  having  marched  15  miles.  The  water  is  salt, 
and  so  impregnated  with  buffalo  urine  as  to  be  scarcely  usable.  Grass  is  very 
scarce,  but  there  is  a  fair  supply  of  fuel. 

Saturday,  July  23. — Our  route  to-day  was  directly  down  the  branches  of 
Little  Powder  river  upon  which  we  had  been  encamped.  Our  guide  Bridger 
favored  following  the  bank  of  the  stream,  but  it  was  ascertained  to  be  impracti- 

cable, as  we  found  ourselves  to  be  in  a  perfect  labyrinth  of  gullies,  whose  cross- 
ing would  necessitate  an  immense  amount  of  labor  with^the  pick  and  shovel, 

attended,  of  course,  with  serious  delay. 
We,  therefore,  again  ascended  the  ridge,  although  this  was  a  divergence  of 

two  miles  from  our  direct  path,  and,  with  many  short  turns  and  much  difficult 
climbing,  ultimately  reached  its  summit,  where  a  passable  road  was  found,  bear- 

ing generally  in  the  right  direction.  We  followed  this  till,  coming  to  a  valley 
that  was  apparently  practicable,  we  descended  it,  only  to  find  it  wholly  impass- 

able. We  then  crossed  the  ridge,  between  the  valley  of  our  camp  fork  and  the 
Little  Powder,  and  with  great  trouble  descended  into  the  valley  of  the  latter, 
where  a  ride  of  half  a  mile  across  the  bottom  brought  us  to  the  stream  itself. 
It  is  now  small  and  insignificant,  being  not  over  five  feet  wide  and  two  or  three 
inches  in  depth;  but  its  bed,  100  yards  in  width,  with  banks  15  or  20  feet  in 
height,  shows  that,  at  times,  it  is  a  large  river,  while  the  driftwood  above  its 
banks  proves  its  occasional  great  depth. 

The  valley  is  from  half  a  mile  to  two  miles  in  width,  and  a  fringe  of  cotton- 
wood  trees  gives  it  an  appearance  more  inviting  than  a  closer  examination  justi- fies. 

We  encamped  upon  its  west  side,  in  a  grove  of  cottonwoods.     The  grass  is 
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very  scarce,  the  buffaloes  having  recently  consumed  very  thoroughly  such  little 
as  there  naturally  would  be,  and  we  are  compelled  to  give  our  animals  a  wide 
stretch  of  grazing  to  satisfy  their  wants.  The  arduous  work  of  the  week  has 
told  upon  them  and  they  plainly  show  the  need  of  rest  and  nourishing  food. 
Indeed  we  all  shall  rejoice  at  the  welcome  quiet  of  the  sabbath. 

Sunday,  July  24. — The  day  was  spent  in  camp  with  the  customary  religious 
services,  which,  I  am  glad  to  be  able  to  say,  Avere  better  attended  than  pre- 
viously. 

Monday,  July  25. — On  leaving  camp  this  morning  we  travelled  almost  due 
north  down  the  valley  of  the  Little  Powder,  which  we  found  to  be  a  mile  or 
more  in  width,  the  stream  keeping  in  a  remarkably  crooked  channel,  necessitat- 

ing its  crossing  five  times  in  the  first  five  miles  and  10  in  the  day's  march. 
A  fine  growth  of  cottonwood  is  found  on  its  banks,  but  the  greater  portion 

of  the  valley  is  a  mere  sage  plain,  with  little  or  no  grass.  The  river  is  now 
very  low,  and  in  many  places  the  water  is  only  standing  in  pools.  The  bluffs 
bounding  the  valley  are  barren  and  present  a  chalk-like  appearance,  and  it  is 
only  upon  their  summits  that  grass  could  at  any  time  grow,  and  even  this  has 
been  now  consumed  by  the  buffaloes,  which  have  been  far  more  numerously 
visible  to-day  than  heretofore. 

At  a  few  low  points  we  found  a  coarse  grass  that  the  buffaloes  had  rejected, 
but  our  mules  ate  it  with  avidity.  The  supply  was  not  sufficient,  however,  and 
the  deficiency  was  met,  both  last  night  and  to-night,  by  hewing  down  cotton- 
wood  trees  and  allowing  the  animals  to  feed  upon  the  bark.  This  they  did 
with  apparent  relish,  and  the  branches  were  peeled  as  thoroughly  as  it  could 
have  been  done  by  hand.  This  is  an  expedient  that  is  frequently  resorted  to  by  the 
Indians  when  the  grass  fails  or  is  covered  by  snow  ;  and  Bridger  asserts  that,  in 
cases  of  necessity,  animals  can  be  subsisted  upon  this  bark  through  an  entire 
winter. 

Tuesday,  July  26. — I  this  morning  gave  directions  for  the  command  to  con- 
tinue its  march  down  the  stream,  while  I,  with  two  companions,  ascended  the 

high  grounds  upon  the  left  of  the  route,  to  obtain  a  more  extended  view  of  the 
surrounding  country,  and  if  possible  see  the  valley  of  the  main  Powder  river. 
The  hills  were  rugged  and  bare,  rising  to  the  height  of  about  500  feet  above  the 
level  of  the  stream.  From  their  summit  the  Powder  was  in  plain  sight,  at  a  dis- 

tance not  exceeding  four  miles. 
The  landscape  before  us  was  wide  in  extent,  but  characterized  by  forbidding 

desolation.  The  valleys  of  the  Powder  and  its  branch  were  marked  by  narrow 
and  sinuous  belts  of  green,  but  these,  with  here  and  there  a  solitary  pine  of  stunted 
growth,  con  stituted  all  the  verdure  that  relieved  the  monotony  of  barrenness. 
Naked  bro  »m  hills  r<  se  upon  all  sides, broken  into  irregular  peaks,  and  with  their 
sides  torn  in  to  deep  and  impassable  gullies  by  the  mountain  torrents — a  petrified 
representation  of  an  angry  sea  in  all  the  fury  of  a  storm. 

At  scattered  points  herds  of  buffalo  were  feeding  upon  the  scanty  brown 
grass  that  had  struggled  into  existence  upon  the  more  gentle  slopes  of  the  hills, 
and  on  one  of  the  neighboring  peaks  a  magnificent  bull  had  stationed  himself 
as  if  on  the  outlook,  his  motionless  form  standing  out  in  clear  and  bold  relief 
against  the  distant  sky.  If  he  was  searching  for  more  promising  pasture  grounds  in 
the  vicinity,  his  instinct  or  his  vision  must  have  been  indeed  keen  to  have  reached 
satisfactory  results.  The  scarcity  of  grass  is  indeed  becoming  serious,  and  it 
is  only  in  rare  spots  that  we  can  find  sufficient  pasturage  to  herd  our  mules. 
The  soil  is  also  poor,  and  I  doubt  if  a  single  section  of  land  in  sight  would 
produce  sufficient  to  furnish  an  ordinary  family  with  a  respectable  meal. 

The  descent  from  the  hill  was.  difficult  even  upon  horseback,  and  I  only 
reached  the  train  after  it  had  stopped  on  the  main  river  and  had  commenced 
preparations  to  dig  down  the  banks  for  a  crossing.  As  this  would  consume 
considerable  time,  and  the  grass  was  better  upon  this  than  the  opposite  side,  I 
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ordered  a  halt  for  the  night.  We  were  enabled  to  obtain  a  meridian  altitude  of 

the  sun,  which  gave  us  for  our  latitude  45°  21'  ol".  Dark  clouds  and  a  threat- 
ening storm  prevented  observations  at  night. 

During  the  afternoon  several  frightened  buffaloes  charged  through  camp  and 
were  shot  by  the  party.  The  river  at  this  point  is  about  80  yards  wide,  and 
about  two  feet  deep.  The  bed  is  a  quicksand,  making  it  necessary  to  be  very 
cautious  in  crossing,  and  both  above  and  below  our  camp  the  stream  is  divided 
by  islands  and  bars  into  several  channels. 

Wednesday,  July  27. — The  river  banks  having  been  sufficiently  cut  down  to 
enable  our  teams  to  reach  the  water,  we  were  ready  to  resume  our  forward  move- 

ment at  5\  o'clock  this  morning.  Before  starting  we  thought  the  river  had  fallen 
considerably,  but  on  entering  the  stream  it  was  found  that  the  bed  had  been 
deepened  by  the  shifting  of  the  sand  banks  in  the  current,  and  it  was  thus 
deeper  than  when  first  reached  last  night.  The  work  of  cutting  down  the 
banks  thus  proved  almost  useless,  for  by  the  time  half  of  the  teams  had  crossed 
it  became  necessary  to  seek  another  ford,  which  was  ultimately  found  about 

half  a  mile  above.  By  7  o'clock  we  were  all  safely  on  the  left  bank.  Our 
route  lay  now  down  the  valley  of  Powder  river,  which  was  covered  with  large 
sage  bushes,  through  which  we  were  compelled  to  break  a  road.  After  travelling 
thus  about  six  miles  we  reached  a  point  at  which  the  stream  flowed  against  a 
cut  bank,  and  a  deep  gully  rendered  it  necessary  that  we  should  either  cross 
the  stream,  or  abandon  it  and  ascend  the  hills.  The  river  bed  being  a  mere 
quick  sand,  and  it  having  been  demonstrated  by  trial  that  it  could  not  be  crossed 
even  on  horseback,  we  were  compelled  to  accept  the  latter  alternative.  After 
a  long  and  hard  pull  over  lands  washed  and  badly  cut  up  by  rains,  we  reached 
a  fine  open  plain,  sloping  almost  imperceptibly  to  a  stream,  distant  some  six  or 
eight  miles.  We  passed  easily  and  rapidly  along  the  crest  separating  this  stream 
from  Powder  river,  the  hills  between  our  course  and  the  river  valley  being  so 
abrupt  as  to  prevent  our  descending  into  the  latter  again,  until  we  had  marched 
nearly  eight  miles.  When  we  did  finally  regain  the  valley  it  was  found  to  be 
filled  with  buffalo,  and  although  the  party  was  greatly  fatigued  with  the  ardu- 

ous labors  of  the  day,  a  general  chase  commenced,  resulting  in  the  increase  of 
our  stock  of  provisions  by  a  bountiful  supply  of  fresh  meat.  One  large  band 
charged  directly  upon  the  train  and  were  only  turned  by  a  well-directed  volley. 
The  grass  on  the  river  surpassed  our  expectations  in  its  quality,  thus  indicating 
that  the  buffalo  have  been  in  the  valley  but  a  short  time.  Their  lowing  is  heard 
all  about  our  camp  this  evening. 

While  upon  the  hill  to-day,  and  as  I  was  riding  rapidly  in  advance  of  the 
train  with  the  view  of  finding  a  route  by  which  we  could  return  to  the  valley, 
I  lost  a  much  valued  seal,  and  as  this  mishap  occurred  near  the  source  of  the 
branch  we  had  discovered  by  leaving  the  river,  I  named  the  creek  after  the 

motto  of  the  seal.  My  hard  gallop  near  the  head  of  "  Mizpah"  creek  will  not 
be  easily  forgotten.  The  distance  travelled  to-day  was  19.J  miles,  and  we 
reached  camp  at  3  p.  m. 

Thursday,  July  28. — We  made  no  effort  for  an  early  start  this  morning,  as 
our  mules  had  suffered  severely  in  the  labors  of  yesterday  and  needed  rest. 

We  left  camp,  however,  about  6J  o'clock,  continuing  down  the  river  and  keeping 
in  a  wide  open  plain  upon  the  left  bank.  Several  ravines  intercepted  our  course, 
making  considerable  detours  necessary,  but  with  one  exception  all  were  crossed 

without  using  the  pick  and  shovel.  At  111  o'clock  we  hurried  towards  the 
river  to  find  a  camping  ground,  but  owing  to  the  scarcity  of  grass  our  search 
was  continued  till  after  1,  when  a  halt  was  ordered,  and  as  the  prospect 
appeared  to  be  growing  worse  rather  than  improving  we  pitched  our  tents  tor 
the  night.  This  scarcity  of  grass  has  become  the  leading  feature  in  the  country, 
and  can,  of  course,  be  partially  explained  by  the  presence  of  the  buffalo  in  such 
large  numbers.    These  animals  have  thoroughly  consumed  such  poor  pasturage 

as 
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the  valley  affords,  and  as  a  result  our  mules  fare  badly.  The  prevalent  desola- 
tion shows  no  signs  of  abatement.  The  eve  grows  weary  with  the  constant 

sight  of  barren  hills  and  blue  sage. 
The  buffaloes  are  very  poor  and  their  meat  tough  and  unpalatable,  but  the 

supply  is  abundant,  and  their  chase  affords  capital  sport  for  the  party.  Ante- 
lope in  bands  of  from  five  to  ten  are  also  seen  almost  every  hour,  and  my  great 

surprise  is  that  the  game  succeeds  in  finding  in  this  desert  sufficient  food  to  sus- 
tain life.  The  presence  of  these  animals  in  such  large  numbers  in  this  barren 

region  is  explained  by  the  fact  that  this  valley  is  a  species  of  neutral  ground 
between  the  Sioux  and  the  Crows  and  other  bands  nearer  the  mountains,  or, 
more  correctly  speaking,  the  common  war  ground  visited  only  by  war  parties, 
who  never  disturb  the  game,  as  they  would  thereby  give  notice  to  their  enemies 
of  their  presence.  For  this  reason  the  buffalo  remain  here  undisturbed,  and 
indeed  would  seem  to  make  the  valley  a  place  of  refuge. 

This  afternoon  a  buffalo  calf  chased  by  wolves  sought  safety  in  camp,  but 
was  killed  before  the  reason  of  its  unexpected  visit  had  been  ascertained.  The 

day  has  been  very  sultry,  and  the  thermometer  at  2  p.  m.  stood  at  100°,  but 
before  sundown  a  smart  shower  passed  over  us  from  the  northwest,  which,  with 
the  wind,  brought  a  most  grateful  and  refreshing  change  of  temperature.  We 

travelled  to-day  15J  miles.     Since  leaving  Fort  Pierre  have  marched  373  miles. 
Friday,  July  29. — We  left  camp  about  the  usual  hour,  and  after  a  march  of 

about  a  mile  reached  a  deep  and  impassable  gully.  An  attempt  to  cross  the 
river  failed,  its  bed  proving  to  be  mud  and  quicksand,  and  we  were  compelled 
to  diverge  towards  the  hills,  ultimately  succeeding  in  crossing  the  gully  with 
considerable  difficulty.  Two  miles  further  on  a  second  of  three  obstructions 
was  encountered,  and  two  hours  were  consumed  in  cutting  down  the  banks. 
The  depth  of  this  gully  was,  by  measurement,  37  feet,  and  the  slope,  after  the 

cutting  down,  24°. 
With  all  our  labor  it  was  found  impossible,  with  our  small  force,  to  construct 

a  decent  road,  and  we  were  enabled  to  haul  but  one  wagon  across  with  a  ten- 
mule  team.  I  was  satisfied  that  it  was  wiser,  upon  all  considerations,  to  make  a 
circuit  of  ten  miles  rather  than  so  task  our  jaded  animals.  I  therefore  ordered 
the  escort  wagons  which  were  the  lightest  and  whose  teams  were  in  the  best 
order,  to  cross  the  gully  under  command  of  Lieutenant  Smith,  and  directed  him 
to  push  on  to  the  river  bank  and  encamp.  The  rest  of  the  train,  under  Lieu- 

tenant Maynadier,  advauced  to  a  point  where  the  ravine  became  more  level,  and 
then  by  a  detour  of  three  or  four  miles  effected  an  actual  advance  of  as  many 
rods,  reaching  camp  an  hour  and  a  half  after  Lieutenant  Smith. 

I  drove  to  the  summit  of  the  neighboring  hills,  but  found  no  change  in  the 
barrenness  of  the  prospect.  We  encamped  in  the  best  grass  found  in  the  valley 
of  Powder  river.  The  total  distance  travelled  was  only  10  J  miles,  but  it  has 

been  the  most  trying  and  vexatious  day's  march  yet  made,  and  a  few  such  would 
seriously  dispirit  the  entire  party.     Clouds  at  night  prevented  observations. 

Saturday,  July  30. — We  continued  our  route  down  the  river,  along  a  level 
road,  the  chief  obstruction  being  found  in  the  interminable  sage,  which  vastly 
augments  the  labor  of  the  teams.  One  or  two  gullies  crossed  the  route,  but  were 
passed  without  difficulty.  About  ten  miles  from  camp  we  crossed  the  river  over 
the  first  good  ford  yet  found,  the  bottom  being  gravel,  and  the  approaching  slope 
easy.  A  small  creek  emptying  into  the  Powder  from  the  east  required  care  in 
crossing,  however,  as  the  bed  was  miry,  but  after  its  passage  we  again  reached 
the  river  bank  and  encamped,  having  travelled  13J  miles. 

The  valley  of  the  stream  is  continually  becoming  more  narrow,  and  Bridger 
declares  that  it  will  be  impossible  to  follow  it  much  further.  The  bluffs  also 
commence  to  look  very  formidable,  and  as  I  hope  to  have  the  Yellowstone  explored 

next  season,  I  have  almost  determined  to  accept  Bridger's  advice,  and  strike 
across  the  country  for  Fort  Sarpy,  the  Fur  Company's  trading-house  on  the  Yel- 



EXPLORATION    OF    THE    YELLOWSTONE.  39 

lowstone  ;  by  so  doing  we  shall  obtain  some  knowledge  of  the  regions  back  from 
the  river,  which  cannot  be  procured  by  simply  followiug  the  Powder  to  its  mouth, 
and  then  ascending  the  valley  of  the  Yellowstone.  We  shall  also  thus  avoid 
twice  travelling  over  a  portion  of  our  route. 

We  have  tolerably  good  grass  in  this  camp,  which  our  mules  greatly  need  ; 
wood  and  water  is,  of  course,  abundant. 

Sunday,  July  31. — The  day  was  spent  in  camp  with  the  customary  religious 
observances.  I  find  that  the  entire  party  eagerly  anticipate  throughout  the 
week  the  welcome  rest  of  the  Sabbath,  and  upon  Monday  morning  our  labors 
are  resumed  with  renewed  vigor,  an  illustration  of  the  physical  advantages  of 
this  heaven-appointed  day  of  rest. 

Monday,  August  1. — Our  route  to-day  was  still  down  the  valley  of  Powder 
river,  along  its  right  bank.  The  road  has  not  been  bad,  being  crossed  by  only 
two  or  three  not  very  formidable  gullies.  About  ten  miles  from  camp  we 
recrossed  the  river  at  a  tolerably  good  ford;  the  bed  of  the  stream  having  a 
stony  bottom,  and  fewer  quicksands  than  we  had  found  higher  up. 

The  valley  is  becoming  still  narrower  and  more  barren.  We  passed  little  or 

no  grass,  and  as  early  as  11  o'clock  I  decided  to  halt  upon  the  first  tolerable  pas- 
turage and  recruit  our  animals.  The  hills  are,  as  usual,  desolate  and  forbidding 

in  appearance,  while  the  valley  is  but  little  more  inviting,  though  over  both 
numerous  small  bands  of  buffalo  are  roaming.  After  a  march  of  15J  miles,  we 
encamped  for  the  night,  the  grass  being  still  scanty  and  of  very  poor  quality. 

After  reaching  camp,  Bridger  started  in  search  of  a  route  across  the  hills 
towards  Tongue  river.  We  are  now  within  40  or  50  miles  of  the  mouth  of 
the  Powder,  and  the  character  of  the  stream  cannot  change  materially  in  that 
distance,  and  its  further  exploration  is  comparatively  useless.  It  is,  moreover, 
absolutely  essential  that  we  should,  as  soon  as  possible,  enter  a  region  better 

provided  with  grass  for  the  benefit  of  our  animals,  and  I  hope  to  do  so  by  cross- 
ing the  hills. 

We  know  that  the  valley  of  Mizpah  creek,  the  head  of  which  we  saw  on  the 
27th,  is  not  far  to  the  west  of  us,  and  our  first  object  will  be  to  reach  and  pass 
it.  As  matters  now  stand,  we  shall  be  compelled  either  to  abbreviate  our  marches 
verv  materially  or  our  animals  will  soon  be  entirely  broken  down.  Bridger 

returned  late  at  night  after  a  six-hours'  ride  and  makes  a  rather  discouraging 
report,  but  thinks  we  will  be  able  to  succeed  in  at  least  crossing  the  Mizpah. 
From  that  point  we  shall  be  compelled  to  make  a  second  examination  to  ascertain 
the  most  feasible  route  to  Tongue  river. 

Tuesday,  August  2. — I  left  camp  before  the  train  in  company  with  the  guide, 
with  the  purpose  of  looking  for  a  route  to  the  Mizpah.  A  liberal  use  of  the 
pick  and  shovel  made  one  that  was  practicable  to  the  top  of  the  ridge,  and  from 
that  point  a  broad,  open  valley  lay  before  us,  and  a  march  of  only  six  miles 
brought  us  to  the  banks  of  the  creek. 

The  valley  of  the  Mizpah  is  little,  if  any,  less  than  that  of  the  Powder,  and 
the  border  of  cottonwood  trees  gives  it  all  the  appearance  of  a  considerable 
stream,  but  at  present  it  is  nothing  but  a  beautiful  clear-running  brook.  From 
the  marks  of  the  driftwood  on  the  banks  it  is  evident,  however,  that  at  times  it 
is  not  less  than  20  feet  deep  and  400  yards  in  width,  and,  as  we  saw  its  source 
some  30  miles  above  this  point,  and  know  that  there  it  is  200  feet  above  Powder 
river,  its  fall  must  be  such  as  to  give  it  an  almost  irresistible  current. 

The  summit  of  the  ridge  over  which  we  passed  is  about  as  perfect  a  specimen, 

on  rather  a  small  scale,  of  "bad  lands  "  as  any  yet  seen.  It  is  entirely  destitute 
of  vegetation,  and  the  strata  in  the  washed  hillsides  are  beautifully  variegated, 
exhibiting  all  colors  from  the  jet  black  of  a  lignite  seam,  through  the  red  and 
yellow  of  burnt  material,  to  an  almost  perfectly  white  clay,  all  arranged  with  the 
regularity  of  masonry,  and  presenting  an  appearance  of  peculiar  and  rare  beauty. 

Our  camp  is  in  a  pleasant  valley,  but  surrounded  on  all  sides  by  these  "  bad 
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land  "  hills.  Had  we  come  down  the  valley  of  the  Mizpah  from  the  point  at  which 
we  touched  it  on  the  27th  ultimo  to  this  point,  we  would  probably  have  found 
better  travelling,  and  better  grass,  and  have  decidedly  shortened  the  distance. 

Wednesday,  August  3. — After  encamping  yesterday  the  guide  and  both  the 
topographers  started  in  advance  to  ascertain  the  best  route  by  which  to  leave  the 
valley.  They  went  in  different  directions,  but  all  agreed  upon  a  single  road  as 
the  only  one  that  would  prove  feasible.  This  morning  we  therefore  ascended 
the  stream  for  about  two  miles  to  the  selected  point,  thence  turning  directly  west, 
up  a  small  branch  of  the  Mizpah,  towards  the  dividing  ridge,  which  lay  between 
us  and  Tongue  river.  The  road  was  almost  impracticable,  and  the  constant 
labor  of  every  available  man  was  required  to  enable  us  to  make  any  progress 
whatever.  We  halted  several  times  with  the  view  of  finding  a  better  route,  but 
repeated  disappointments  testified  to  the  excellence  of  the  original  judgment  of 
our  guide  and  the  topographers.  The  ascent  was  not  specially  steep,  but  a  series 
of  gullies  crossed  the  path,  of  which  every  one  was  necessarily  dug  down  before 
it  could  be  passed.  Contrary  to  expectations,  however,  we  ultimately  accom- 

plished a  march  of  nine  miles  and  encamped  at  a  point  within  about  one  and  a 
half  mile  of  the  summit.  Water  was  obtained  by  digging,  and  sage  and  buffalo 
chips  furnished  fuel.  The  grass  on  the  hills  was  scarce  but  excellent  in  quality. 
Beyond  camp  much  work  is  necessary  to  render  the  road  passable,  and  all  hands 
are  industriously  engaged  this  afternoon  in  the  manufacture  of  a  western  highway. 

After  the  halt  I  rode  in  advance  some  four  or  five  miles,  passing  the  summit, 
and  obtaining  a  view  of  the  country  about  Tongue  river.  It  differs  but  little 
from  that  over  which  we  have  just  passed,  but  the  valley  of  the  river  appears 
far  more  inviting  than  that  of  the  Powder,  and  I  trust  we  have  left  behind  us 
the  worst  of  the  washed  lands. 

Thursday,  August  4  — Starting  this  morning  at  about  6  o'clock,  we  passed 
over  the  divide  between  Powder  and  Tongue  rivers.  The  summit  was  reached 
in  a  march  of  about  an  hour,  the  road  being  but  a  slight  improvement  upon  that 
of  yesterday,  but  as  these  difficulties  seemed  nearly  at  an  end  we  all  felt  ani- 

mated with  renewed  vigor.  Upon  reaching  the  ridge  we  followed  its  crest  for  a 
mile  or  more  towards  the  north,  and  then  struck  off  on  a  spur  leading  directly 
towards  Tongue  river. 

Here  our  hopes  of  good  travelling  reached  an  untimely  end,  and  progress 
only  augmented  our  toil  and  darkened  our  prospects.  We  were  soon  again 

among  the  "bad  lands,"  whose  acquaintance  we  had  formed  upon  the  Powder, 
and  this  amalgamation  of  sterile  clay  and  stone,  washed  into  gullies  and  totally 
devoid  of  vegetable  life,  surrounded  us  upon  all  sides.  The  steepness  of  the 
descent  also  rendered  it  impossible  for  us  to  abandon  the  ridge  and  enter  the 
valley,  until,  after  a  long  march,  we  reached  a  deep  gorge  badly  torn  up  by  irregu- 

lar ravines.  By  arduous  labor  with  the  spade,  however,  we  made  a  road  over 
its  rough  surface,  and  finally  reached  the  plain,  and  headed  for  a  belt  of  timber 
in  the  distance  indicating  the  presence  of  a  water-course.  Our  progress  was 
delayed  by  other  gullies,  so  that  we  did  not  reach  the  stream  and  encamp  until 

about  2  o'clock  p.  m. 
We  found  water  in  abundance  standing  in  pools,  but  of  poor  quality.  The 

grass  was  scanty  and  miserable,  and  it  was  only  after  a  long  search,  that  we 
found  pasturage  of  any  description  for  our  tired  beasts.  A  further  advance, 
however,  was  clearly  impossible.  We  therefore  remained  here  after  a  laborious 
march  of  eight  hours,  the  distance  travelled  being  loj  miles. 

The  work  to-day  has  been  the  most  arduous  by  far  yet  imposed  upon  the 
expedition,  and  I  should  have  pronounced  the  road  travelled  impracticable,  if  it 
had  not  been  actually  passed  over. 

Friday,  August  5. — The  stream  upon  which  we  are  encamped  is  called  by 
Bridger  Pumpkin  creek,  taking  its  name  from  a  species  of  wild  gourd  that  is 
£aid  to  be  found  upon  its  banks.     Its  bed  is   some  30  or  40  yards  wide,  and 
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in  the  wet  season  would  be  impassable.  The  stream  is  not  of  great  length,  but 
empties  into  Tongue  river  some  six  or  eight  miles  below  this  point.  Our  route 

this  morning  lay  down  its  valle}*,  crossing  the  creek  every  few  hundred  yards, 
as  its  course  is  very  crooked,  and  the  nature  of  the  country  prevents  our  leaving 
its  banks.  The  soil  is  sandy  and  the  strength  of  our  mules  has  consequently 
been  much  overtasked. 

After  a  march  of  this  character  for  six  miles,  we  passed  over  a  low  ridge  to 
Tongue  river,  which  at  first  resembled  a  mere  tributary  of  Pumpkin  creek.  Its 
valley  is  no  wider,  and  at  this  point  there  is  but  little  timber,  and,  as  the  water 
was  wholly  invisible,  the  creek  apparently  was  the  larger.  Upon  a  closer 
approach,  however,  Tongue  river  was  found  to  be  a  fine  rapid  stream,  from  70  to 
100  yards  in  width  and  13  inches  deep,  flowing  over  a  gravelly  bottom.  Its 
water  is  clear  and  for  the  season  very  cold. 

Upon  reaching  its  banks,  we  looked  in  vain  for  grass  for  our  animals.  The 
little  that  was  found  proved  totally  insufficient,  and  we  therefore  encamped  in  a 
grove  of  young  cottonwoods,  and  supplied  the  deficiency  in  pasturage  by  our 
previous  expedient  of  lopping  off  and  feeding  to  the  mules  and  horses  the  young 
and  succulent  boughs. 

The  point  of  junction  of  Tongue  river  and  the  Yellowstone  was  pointed  out 
by  Bridger  to-day  as  we  passed  along,  and,  as  it  is  not  more  than  12  or  15 
miles  distant,  the  Yellowstone  cannot  be  correctly  located  upon  our  maps 
by  about  15  miles.  Bridger  now  advises  that  we  travel  up  Tongue  river  some 
distance,  before  crossing  to  the  west,  for  the  purpose  of  avoiding  the  bluffs  on  the 
Yellowstone.  This  is  not  in  accordance  with  my  pre-conceived  plan,  but  I 
shall  accept  his  advice  out  of  deference  to  his  remarkable  knowledge  of  the 
country. 

After  encamping,  some  of  the  party  succeeded  in  catching  several  very  fine 
cat-fish  over  18  inches  long,  furnishing  an  agreeable  variety  in  our  monotonous 
bill  of  fare. 

A  rather  novel  hunting  adventure  also  afforded  us  considerable  amusement. 
A  drove  of  buffalo  were  feeding  in  the  vicinity,  and  a  bull  of  unusual  size  was 
discovered  a  little  distance  from  camp.  Nearly  a  score  of  men  started  to  bring 
down  the  game.  By  great  caution  they  crept  up  within  range,  and  a  volley 
felled  the  brute  to  the  ground.  The  entire  party  rushed  up  in  hot  haste  to  the 
supposed  carcass,  when  the  animal  slowly  raised  up  on  its  fore  feet  and,  with 
threatening  head,  commenced  approaching  them,  dragging  along  the  ground  its 
hind  quarters,  which  had  been  paralyzed  by  a  ball  grazing  the  spine.  The 
spectacle  was  at  first  appalling,  and  all  the  hunters  promptly  took  to  their  heels  to 
avoid  the  dreaded  charge  they  supposed  to  be  imminent.  A  few  minutes 
revealed,  however,  the  ridiculousness  of  their  sicuation,  and  vengeance  was  speed- 

ily wreaked  upon  the  buffalo  by  his  prompt  despatching  and  butchering. 
Saturday,  August  6. — Our  march  to-day  has  been  short  and  easy,  and  we 

advanced  only  about  five  and  a  half  miles  up  the  level  valley  of  Tongue  river. 
The  stream  is  very  sinuous,  and  we  were  compelled  to  cross  it  three  times,  but 
in  so  doing  found  no  especial  difficulty.  It  is  entirely  free  from  quicksands  and 
was  not  deep  enough  to  embarrass  fording.  Its  valley  is  much  narrower  than 

that  of  Powder  river,  but  the  adjacent  hills  are  less  "  washed"  and  barren. 
Timber  is  scarcer,  and  grass  decidedly  more  abundant,  the  latter  fact  being 
chiefly  explained  by  the  presence  of  the  buffalo  in  fewer  numbers. 

Our  camp  is  in  a  fine  grove  of  cottonwoods,  with  an  excellent  growth  of 
grass  beneath  them,  which,  with  the  rest  of  to-morrow,  will,  I  trust,  recuperate 
our  animals,  whose  condition  has  become  so  reduced  that  short  marches  have  lat- 

terly been  an  absolute  necessity. 

This  afternoon  has  been  intensely  warm,  the  thermometer  standing  at  106° 
Fahr.  in  the  shade,  and  the  difference  between  the  wet  and  dry  bulb  being  37°. 
This  latter  is  more  remarkable  when  it  is  considered  that  we  are  in  a  grove  of 
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quite  large  trees  and  on  the  immediate  banks  of  one  of  the  most  considerable 
streams  in  this  country.  Is  not  this  dryness  of  the  climate  the  cause  of  the 
grea:  scarcity  of  vegetation  in  this  region,  and  is  not  this  the  leading  fact  to  be 
considered  in  forming  an  estimate  of  its  agricultural  character?  If  the  present 
extreme  drought  is  regular  and  prevails  each  season,  the  scarcity  of  trees  is 
sufficiently  explained,  and  the  impossibility  of  the  soil,  however  good,  repaying 
cultivation  fairly  demonstrated.  An  examination  of  the  soil  itself  in  many 
places  reveals  no  sufficient  reason  for  the  scarcity  of  timber,  which  is  found  only 
on  the  banks  of  water-courses,  and  in  ravines  near  the  summits  of  the  highest 
hills,  where  moisture  is  most  abundant,  and  we  must  therefore  seek  other  causes. 
Are  they  not  found  in  the  dryness  that  so  universally  prevails  elsewhere  ? 

Sunday,  August  7. — The  day  was  spent  in  camp  with  the  usual  service,  the 
firing  of  three  shots  from  a  revolver  answering  for  the  church  bell  of  civiliza- 

tion. The  atmosphere  to-day  was  remarkably  clear,  and  the  temperature 

delightful,  a  high  northwest  wind  last  night  having  cooled  the  air.  At  1\  o'clock 
this  morning  the  themometer  marked  60°,  but  it  was  colder  in  the  night  and 
must  have  been  10°  lower.     The  change  from  yesterday  is  most  refreshing. 

This  afternoon  was  marked  by  a  curious  optical  illusion.  About  3  o'clock 
it  was  reported  to  me  that  two  Indians  had  been  discovered  upon  the  brow  of  a 
neighboring  hill  looking  down  upon  our  camp.  The  use  of  our  best  glasses 
apparently  justified  this  opinion,  as  two  forms  were  distinctly  visible  upon  a 
ridge,  distant  about  a  mile  and  a  half,  one  standing  and  the  other  in  a  recum- 

bent posture. 

We  concluded  they  were  Crows,  and,  as  this  tribe  is  friendly,  it  was  deter- 

mined to  bring  them  into  camp  and  have  a  "talk,"  and  a  party  started  for  that 
purpose.  The  fact  that  we  had  seen  no  human  faces  save  our  own  since  leaving 

Fort  Pierre  was  an  additional  and  powerful  inducement.  The  absolute  motion- 
lessness  of  the  figures  aroused  my  suspicions,  however,  and  I  resorted  to  one 

of  Troughton  and  Simms's  large  astronomical  telescopes,  and  by  use  of  the  most 
powerful  terrestrial  eye-piece,  studied  the  supposed  strangers  very  carefully. 

The  resemblance  to  human  beings  was  still  striking,  but  it  was  plainly  evident 
that  they  were  only  curiously  shaped  rocks,  to  which  the  afternoon  light  had 
imparted  an  additionally  strange  appearance.  This  opinion  was  soon  verified 
upon  the  return  of  the  disgusted  party  that  had  visited  the  hill,  and  failed  to 
discover  their  mistake  until  they  had  almost  reached  its  summit. 

Monday,  August  b. — Our  march  to-day  was  also  short  and  still  up  the  valley 
of  Tongue  river  towards  the  point  from  which  we  shall  strike  across  the  country 
to  the  Rosebud.  The  valley  here  is  very  narrow,  and  Bridger  calls  it  the  canon 
of  Tongue  river.  Twice  we  have  been  compelled  to  abandon  it  and  cross  spurs 
of  hills  against  which  it  flows,  but  above  this  point  the  river  bottom  is  wider 
and  looks  more  inviting. 

The  hills  we  have  passed  are  very  broken,  and  would  probably  have  proved 
impassable  had  we  attempted  to  leave  the  river  valley.  The  road  was  tolerably 
good,  the  sage  constituting  the  chief  obstruction,  and  the  descent  of  the  first 
spur  crossed  being  steep,  necessitating  considerable  work  with  the  pick.  The 
river  we  passed  three  times  to-day  without  much  difficulty,  and  our  camp  is  now 
upon  its  left  bank. 

The  sickness  of  one  of  our  teamsters,  occasioned  by  bathing  and  exposure  to 
the  sun,  constitutes  our  first  case  of  decided  illness,  and  this  is  not  serious.  The 
health  of  the  party  has  thus  far  been  unusually  excellent. 

A  magnificent  buck  elk  was  shot  just  after  encamping,  being  the  first  of  that 
species  of  game  yet  seen.  His  horns  were  about  four  feet  long  and  still  in  the 
velvet.  The  flesh  is  not  considered  as  great  a  delicacy  as  that  of  the  buffalo, 
but  it  is  a  change,  and  of  course  agreeable. 

The  night  was  beautifully  clear,  and  well  improved  in  the  matter  of  astro- 
nomical observations. 
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Tuesday,  August  9. — We  this  morning  left  Tongue  river  and  started  across 
the  hills  to  the  westward,  passing  up  the  valley  of  a  dry  creek,  leaving  the 

river  near  our  camp.  We  found  the  road  a  vast  improvement  upon  that  pre- 
viously traversed.  The  ascent  was  gradual,  and  brought  us  to  the  foot  of  a 

long,  crooked  spur,  up  which  we  passed  without  much  trouble,  but  with  hard 
pulling. 

Near  the  summit  we  found  a  few  stunted  pines,  out  of  which,  as  I  was  riding 
in  advance  of  the  train,  I  started  an  enormous  grizzly  bear  with  her  cubs.  After 

reaching  the  summit  we  travelled  for  some  five  miles  over  a  high,  undulating- 
prairie,  which  drained  into  the  Yellowstone,  and  from  thence  over  rolling  hills 
covered  with  pines.  The  ravines  upon  each  side  of  us  were  impassable,  and  the 

selection  of  the  road  proved  Bridger's  excellence  as  a  guide.  To  the  right  of 
our  course  lay  a  range  of  beautifully  rose-tinted  hills,  their  summits  crowned 
with  pine  and  forming  a  marked  feature  in  the  landscape. 

All  the  ravines  in  this  part  of  our  route  were  dry,  and  search  was  made  in 
vain  for  water.  We  were,  therefore,  compelled  to  continue  on  across  a  ridge 
separating  us  from  another  branch  of  the  Yellowstone.  We  then  found  the 
country  entirely  changed,  its  surface  being  more  level  and  destitute  of  timber. 
Two  or  three  miles  beyond  the  crest  of  the  ridge  a  spring  was  found  that  promised , 
by  cleaning  out,  a  sufficient  supply  of  water,  and  we  therefore  halted,  after  a 
march  of  18J  miles. 

Grass  at  this  camp  is  scanty,  and  wood  still  scarcer,  consisting  only  of  small 
pines  obtained  from  the  sides  of  the  distant  hill.  The  difficult  ascent  from  the 

valley  to-day  exhausted  our  mules  at  the  outset,  and  rendered  the  day's  march 
one  of  the  most  severe  of  the  expedition.  The  country  traversed  has  been 
worthless  for  agricultural  purposes,  and  the  pines  are  small  and  of  no  utility 
save  for  fuel.  From  the  last  ridge  crossed  we  obtained  our  first  view  of  the 
Wolf  or  Chetish  mountain  in  the  distance. 

Wednesday,  August  10. — After  the  train  started  from  camp  this  morning  I 
ascended  a  rugged  butte  in  the  vicinity,  from  which  a  view  was  obtained  of 
both  the  Yellowstone  and  the  Rosebud.  Desolation  still  characterized  the  land- 

scape. Naked  hills  were  its  salient  features,  the  barrenness  being  only  relieved 
by  scattered  pines  upon  rocky  spurs  on  the  left,  and  stunted  cottonwoods  and 
occasional  strips  of  verdure  in  the  river  valleys.  The  hills  were  generally  of  a 
dull  brownish  yellow,  but  here  and  there  formations  broke  to  the  surface,  of 
chalky  white,  or  tinted  with  a  delicate  vermillion,  while  jagged  rocks  cropped 
out  upon  many  of  the  most  abrupt  slopes. 

Our  course  lay  to  the  west,  the  broken  country  upon  the  right  rendering  a 
detour  necessary  to  the  southward.  During  the  first  half  of  the  march  we  passed 
over  a  high,  rolling  plateau,  destitute  of  grass  or  water,  but  affording  an  excellent 
road.  We  then  entered  with  much  difficulty  a  ravine  draining  into  the  Rose- 

bud, and  thus  reached  the  valley  of  a  dry  fork,  down  which  we  passed  to  the 
Rosebud  itself,  where  we  encamped  upon  a  small  spot  of  salt  grass  scarcely 
large  enough  for  the  picketing  of  our  mules ;  the  scarcity  of  pasturage  still 
continuing  in  this  region. 

The  Rosebud  shows  evidences  of  being  occasionally  an  important  stream,  but 
now  contains  no  running  water  whatever,  its  bed  being  a  mere  succession  of  stag- 

nant pools,  which,  from  the  fact  that  the  water  is  several  feet  below  the  general 
level,  are  very  difficult  of  access.  The  entire  river  bottom  is  covered  with  sage, 
and  a  scattered  growth  of  cottonwood  upon  its  banks  completes  the  picture. 
The  distant  hills  in  the  south  in  which  the  stream  finds  its  source  are  plainly 
visible,  and  a  marked  gap  in  them  apparently  denotes  an  easy  road  in  that 
direction. 

After  reaching  the  camp,  Bridger  examined  the  country  to  the  west  for  sev- 
eral miles,  and  reports  a  good  road  for  that  distance,  but  seems  uncertain  as  to 

its  continuance.  If  our  vague  information  relative  to  the  position  of  Fort  Sarpy 
is  correct  we  should  reach  that  post  this  week. 
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Thursday,  August  11. — Oar  route  to-day  lay  directly  over  the  hills  to  the 
westward,  and  nearly  parallel  with  the  course  of  the  Yellowstone.  The  first 
three  or  four  miles  was  one  continued  ascent,  and  then  our  course  was  inter- 

cepted by  the  head  of  a  wide  valley  of  the  old  washed  lands.  With  great  labor 
we  reached  the  main  ridge  bounding  the  valley  of  the  Rosebud,  upon  which  we 

found  a  good,  although  hilly  and  crooked,  road,  tending  nearly  in  the  right  direc- 
tion. 

Upon  each  side  were  steep  gorges  filled  with  stunted  pines,  with  here  and 

there  a  cotton  wood  or  cherry  bush.  At  11  o'clock  I  sent  out  parties  to  look  for 
water,  but  none  could  be  found.  The  search  proving  unsuccessful,  I  rode  in 
advance  of  the  train  until  I  came  in  sight  of  a  valley  containing  the  almost 
unfailing  indications  of  water.  1  then  ordered  the  train  to  descend  into  it  by 
continuing  along  the  circuitous  but  easy  route  on  the  spur,  while  I  took  a  shorter 
path  with  the  view  of  selecting  a  camping  ground. 

To  my  great  disappointment  I  found  the  valley  entirely  devoid  of  grass  and 
water,  although  filled  with  sage,  cottonwood,  and  willow.  I  examined  the  bed 
of  the  stream  very  thoroughly  in  both  directions  without  success,  ana  climbed 
a  bluff  to  obtain  a  more  extended  view  of  the  neighboring  country.  To  my 
astonishment  the  train  was  not  in  sight,  and  I  therefore  drove  hastily  back 
to  ascertain  the  cause  of  its  disappearance.  I  found  it  encamped  but  a  short 
distance  back,  upon  (probably)  the  only  pool  of  water  in  the  valley,  which 
had  been  accidentally  found  in  the  course  of  the  long  detour,  and  I  had  entirely 
missed.     The  men  had  wisely  gone  into  camp  without  waiting  for  orders. 

I  am  becoming  very  anxious  to  reach  Fort  Sarpy  and  the  Yellowstone,  as  our 
mules  are  rapidly  breaking  down,  and  I  assume  that  there  we  shall  obtain  bet- 

ter pasturage.  If  good  grass  can  be  found  to-morrow  I  shall  halt  over  Satur- 
day and  Sunday,  and  devote  the  time  to  procuring  more  definite  knowledge  of 

our  exact  locality.     Bridger  calls  the  stream  we  are  now  upon,  Emmel's  fork. 
Friday,  August  12. — We  this  morning  moved  to  the  southwest  out  of  the 

valley  of  Emmel's  fork,  and  with  hard  pulling  ascended  the  hills  to  the  west, 
upon  whose  summits  we  found  comparatively  good  travelling.  Our  course  was 
still  to  the  south  of  west  till  we  reached  a  wide  and  deep  valley  which  inter- 

cepted our  path,  and  was  so  marked  that  it  was  at  first  thought  to  be  that  of 
the  Yellowstone,  but  from  its  location  and  bearing  it  was  soon  evident  to  all 
that  it  was  only  the  main  fork  of  the  stream  upon  which  we  had  encamped  last 
night. 

The  country  upon  the  opposite  side  of  the  valley  was  very  rough  and  uninviting, 
and  it  was  therefore  determined  not  to  cross  it,  but  to  turn  northward  to  the  Yel- 

lowstone. Avoiding  the  breaks  in  the  bluff  we  found  an  excellent  road  to  the 
point  at  which  the  two  forks  unite.  It  was  here  indispensable  that  we  should 
descend  to  the  level  of  the  stream,  and  finally  this  was  effected  with  the  greatest 
trouble  and  labor,  only  arduous  exertions  and  the  most  watchful  care  bringing 
the  wagons  safely  down  the  steep  hillside  and  over  the  formidable  rocks.  Our  pro- 

gress in  the  valley  was  also  difficult,  and  we  went  into  camp  at  the  first  water 
reached. 

The  western  fork,  down  which  we  have  travelled  for  the  last  five  miles  of  our 

day's  march,  evidently  heads  in  the  Wolf  mountains,  which  have  been  in  sight 
for  the  past  few  days,  and  it  must  drain  a  large  area  of  country.  I  was  sur- 

prised to  find  that  the  water  in  its  bed  is  confined  to  a  few  pools,  and  is  of  the 
poorest  quality.  The  valley  is  from  one  to  two  miles  wide  and  distinguished 
by  a  considerable  growth  of  cottonwood.  Sage  is  abundant  but  the  grass  is 
rather  poor. 

Dr.  Hayden  has  been  for  one  or  two  days  impatiently  anxious  to  examine  the 
geology  of  the  range  of  Wolf  mountains,  visible  at  a  distance  of  20  miles  in 
the  southwest.  I  had  promised  him  the  opportunity,  but  to-day  he  disappeared 
without  orders  or  permission,  and  at  night  has  not  rejoined  the  train.     The  dis- 
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tance  of  the  journey  undoubtedly  explains  the  latter  fact,  and  as  his  party  con- 
sists of  four  men  they  are  doubtless  able  to  defend  and  take  care  of  themselves. 

Saturday,  August  13. — Dr.  Hay  den  and  party  not  having  returned,  I  deter- 
mined not  to  move  camp  to-day,  but  await  them  in  my  present  position,  improv- 

ing the  delay  by  sending  out  an  expedition  to  seek  the  Yellowstone.  An  addi- 
tional advantage  resulting  from  this  course  will  be  that  it  will  give  our  animals 

the  benefit  of  two  days'  rest.  The  Yellowstone  party,  consisting  of  one  of  my 
topographers,  Mr.  Hutton,  with  the  guide  and  interpreter,  mounted  on  our  three 
best  horses,  left  camp  at  an  early  hour  this  morning,  going  northward. 

Dr.  Hayden  and  his  companions  returned  about  the  middle  of  the  afternoon. 
The  ride,  which  they  expected  to  be  about  10  miles,  proved  to  be  over  20,  and 
they  had  undergone  many  hardships,  as  their  jaded  appearance  testified  As  I 
had  supposed,  they  had  visited  the  Wolf  mountains  to  gratify  the  impatience 
of  the  geologist.  I  improved  this  incident  to  issue  an  order  forbidding  any  one 
to  be  absent  from  the  train  overnight  without  explicit  permission,  deeming  this 
to  be  indispensable  to  the  safety  of  the  party,  and  feeling  justified  in  so  doing 
by  the  serious  responsibility  for  so  many  lives  resting  upon  me. 

In  the  afternoon  the  party  returned  from  the  Yellowstone,  having  reached  it 
by  travelling  some  12  miles.  Their  report  of  the  road  is  by  no  means  favorable, 
and,  far  worse,  they  have  seen  no  indications  of  the  passage  up  of  the  boats 
with  our  provisions.  We  have  now,  however,  the  advantage  of  knowing  our 
location,  with  the  power  of  determining  our  future  actions  accordingly.  Years 
have  elapsed  since  our  guide  passed  through  this  special  region,  and  he  has  for- 

gotten some  of  the  minutiae,  though  he  seems  perfectly  familiar  with  its  gene- 
ral features.  We  are  all  totally  ignorant  of  the  site  of  the  Sarpy  trading-house, 

as  it  has  only  been  built  within  the  last  few  years,  and  since  any  of  the  expe- 
dition visited  this  country. 

Sunday,  August  14. — We  passed  the  day  in  camp  as  usual,  and  held  the  cus- 
tomary religious  services.  With  these  two  days  of  rest  I  hope  we  shall  have 

no  further  trouble  with  our  beasts,  as  they  have  recruited  wonderfully. 
Large  fires  are  visible  in  the  Wolf  mountains  this  afternoon,  probably  the 

signals  of  Indians  who  are  undoubtedly  watching  our  movements,  although  they 
have  not  yet  showed  themselves.  The  day  has  been  exceedingly  warm,  the 

thermometer  standing  at  108°  Fahr.,  the  difference  between  the  wet  and 
dry  bulbs  being  40°.  A  high  northwest  wind  this  afternoon  gives  promise  of 
more  agreeable  weather.  Last  night,  however,  I  was  cold  under  two  blankets, 
and  the  change  is  most  remarkable  between  the  day  and  night  temperatures. 

Monday,  August  15. — We  left  camp  at  6^  o'clock,  our  course  bearing  down 
the  valley  of  Emmel's  fork,  upon  which  we  had  encamped.  The  stream  is 
very  crooked,  winding  from  bluff  to  bluff  upon  either  side,  and  thus  rendering 
its  passage  necessary  almost  every  half  mile.  The  lowness  of  the  water  made 
the  crossing  of  the  bed  a  comparatively  easy  matter,  but  we  were  compelled  to 
dig  down  the  banks  upon  each  occasion,  and  this  greatly  retarded  our  progress. 

After  a  march  in  this  fashion  down  the  valley  about  half  way  to  the  Yellow- 
stone, the  bed  of  the  creek  became  so  miry  that  its  further  crossing  was  impos- 

sible, and  we  therefore  climbed  with  much  difficulty  the  spur  of  hills  upon  our 
left  and,  crossing  it,  descended  thence  to  the  valley  of  the  Yellowstone,  a  small 
ravine,  materially  facilitating  the  latter  portion  of  the  march. 

From  the  summit  of  the  hill  we  obtained  our  first  view  of  the  Yellowstone 

valley  itself,  of  which  over  50  square  miles  was  visible,  literally  black  with 
buffalo,  grazing  in  an  enormous  herd  whose  numbers  defy  computation,  but 
must  be  estimated  by  hundreds  of  thousands.  We  found  the  distance  from  the 
foot  of  the  hills  to  the  water  about  three  miles,  three-fourths  of  the  intervening 
country  consisting  of  a  barren  plain  elevated  about  100  feet  above  the  water, 
covered  doubtless  at  times  with  grass,  but  now  cropped  as  closely  as  any  village 
common  and  presenting  an  appearance  of  extreme  barrenness. 
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A  short  and  abrupt  descent  of  a  few  feet  leads  from  the  terrace,  upon  which 

we  are  encamped,  to  the  water's  edge.  The  bank  is  covered  with  a  rich  growth 
of  weeds  and  salt  grass,  which,  fortunately  for  us,  the  buffalo  do  not  relish  but 
our  mules  devour  with  avidity.  Large  cottonwood  trees  also  border  the  stream, 
so  that  we  can  say,  what  we  have  not  been  able  to  say  for  a  long  time,  wood, 
water,  and  grass  are  abundant.  The  distance  travelled  to-day  is  16.4  miles, 
and  the  total,  since  leaving  Fort  Pierre,  546  miles. 

There  are  no  evidences  of  the  passage  of  the  boats  at  this  point,  and  as  we 
are  in  some  doubt  as  to  whether  we  are  above  or  below  the  station  for  which 

they  are  bound,  (Fort  Sarpy,)  I  have  organized  two  small  parties,  the  first  to 
ascend  the  valley  as  far  as  the  mouth  of  the  Big  Horn,  and  the  second  to 
descend  until  they  obtain  some  information  of  the  whereabouts  of  our  supplies 
or  their  own  provisions  fail. 

Both  parties  will  take  with  them  supplies  for  six  days,  and  the  first  will 
be  under  the  charge  of  Lieutenant  Maynadier,  the  second  under  Mr.  Snow- 
den.  Should  these  parties  return  without  tidings  of  the  boats,  we  shall  have  to 

adopt  the  Indian  method  of  "  making  meat,"  and  start  for  Fort  Laramie  with 
the  expectation  of  subsisting  on  meat  diet.  Fortunately,  buffalo  are  abundant 
and  there  is  no  danger  of  starvation  at  present. 

Tuesday,  August  16. — Lieutenant  Maynadier  and  Mr.  Snowden  started  with 

their  parties  this  morning  by  7  o'clock,  that  of  Lieutenant  Maynadier  number- 
ing seven  and  that  of  Mr.  Snowden  six  persons.  These  are  considered  suffi- 

ciently strong,  as  we  are  now  in  the  country  of  the  Crow  Indians,  and  they  are 
not  regarded  as  hostile.  Moreover,  our  animals  are  in  such  poor  condition  that 
it  is  very  desirable  to  use  them  as  little  as  possible. 

As  I  hope  to  have  an  opportunity  of  sending  down  the  river  by  Major 
Schoonover,  agent  for  the  Crows,  who  is  to  come  up  in  the  boats  with  their 
annuities,  I  have  set  all  hands  at  work  making  copies  of  notes  and  repacking 

all  articles  that  we  wish  to  be  relieved  of,  such  as  geological  and  other  speci- 
mens, in  order  that  we  may  reduce  our  baggage  to  the  smallest  possible  com- 

pass. I  also  wish  to  have  a  field  map  completed  to  send  back,  that  in  case  of 
accident  some  record  of  the  work  accomplished  may  be  preserved. 

This  is  the  first  actual  halt  made  since  leaving  Fort  Pierre,  so  that,  for  lack  of 
opportunity,  we  are  materially  behind  in  this  class  of  work.  All  our  wagons 
and  carts  are  emptied,  their  contents  are  being  thoroughly  overhauled,  and 
invoices  are  being  made  of  the  stock  on  hand.  We  have  work  of  this  descrip- 

tion sufficient  to  occupy  all  the  party  for  several  days,  so  that  our  halt  is  bene- 
ficial for  other  reasons  than  the  rest  afforded  the  animals. 

"Wednesday,  August  17 '. — We  remained  in  camp  awaiting  the  return  of  the 
exploring  parties  and  busily  plotting,  computing,  copying  notes,  repacking  sup- 

plies, &c  ,  &c. 
Two  Crow  Indians  came  into  camp  about  3  p.  in.,  being  the  first  human  beings 

outside  of  the  party  seen  for  50  days.  They  report  having  passed  Lieutenant 
Maynadier  and  hi*  party  this  morning,  and  state  that  the  boat  with  our  sup- 

plies was  at  the  mouth  of  Tongue  river  15  days  since,  in  which  case  it  should 

have  reached  this  point  by  this  time.  Their  village  of  100  lodges  is  two  days' 
march  behind  them,  and  they  have  come  down  to  receive  their  annuities. 

These  Indians  are  of  much  lighter  color  than  the  Sioux,  and  have  a  less  sav- 
age and  repulsive  expression.  They  are  well  formed  and  of  medium  height. 

In  their  costume  Ihe  most  striking  feature  is  a  cap  made  of  par  fleche,  or 
prepared  buffalo  hide,  consisting  of  a  large  visor  shading  the  eyes,  with  the 
addition  of  a  band  of  the  same  material  encircling  the  head,  the  upper  edge  of 
which  is  cut  into  points,  imparting  a  decidedly  regal  appearance.  It  is  entirely 
crownless,  however,  and  thus  affords  no  protection  whatever  to  the  head.  They 
are  well  mounted,  and  armed  with  both  gun  and  bow  and  arrows.  They  do  not 
present  a  very  formidable  appearance,  but  have  the  reputation  of  being  as  good 
warriors  as  any  tribe  in  this  region. 
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Thursday,  August  18. — We  are  still  in  camp  and  employed  as  yesterday. 
Lieutenant  Maynadier  and  party  returned  about  noon.  They  report  that  Fort 
Sarpy  is  only  about  nine  miles  above  camp  and  in  this  bottom.  The  party 

ascended  the  river  some  50  miles  above  the  'trading-house,  and  reached  a  bluff 
impassable  even  on  horseback,  at  which  point  it  will  be  necessary  either  to  cross 
the  stream  or  leave  it  and  make  a  detour  through  the  hills.  Lieutenant  May- 

nadier reports  that  it  is  useless  to  attempt  to  reach  the  mouth  of  the  Big  Horn 

by  the  valley  upon  this  side.  As  it  is  possible  that  Mr.  Snowden's  party  may 
have  passed  the  boats  without  seeing  them,  I  have  engaged  the  Indians,  who  are 
yet  with  us,  to  go  down  the  river,  and  carry  a  letter  to  Mr.  Meldrum,  the  agent 
of  the  American  Fur  Company,  who  is  expected  up  in  them. 

Our  hunter  finds  no  difficulty  in  abundantly  supplying  us  with  meat,  and  in 
a  short  time  to-day  killed  seven  buffaloes.  Men  with  carts  were  sent  out  to 
bring  in  the  choice  pieces. 

Friday,  August  19. — The  Indians  left  camp  early  this  morning  for  the  boat. 
About  10  a.  m.  a  band  of  30  or  40  savages  were  seen  coming  up  the  river  and 

proved  to  be  Crows,  headed  by  "Two  Face,"  a  sub-chief,  who  rode  into  camp 
in  full  court  costume,  announcing  his  name  by  the  expressive  procedure  of 

touching  his  face  and  holding  up  two  fingers.  He  calmly  took  temporary  pos- 
session of  the  largest  tent,  making  himself  completely  at  home.  He  had  sup- 

posed that  it  was  my  quarters,  judging  from  its  size  that  it  belonged  to  the  com- 
mander, a  mistake  that  I  was  in  no  haste  to  correct.  He  soon  discovered  his 

error,  however,  and  transferred  his  hospitality  (the  only  term  for  his  general 
appropriation  of  things)  to  my  tent.  From  him  I  learned  that  his  band  had 
left  the  boat  the  day  previous  and  that  Mr.  Snowden  and  his  party  were  close 
at  hand. 

The  latter  arrived  about  noon  bringing  with  him  Major  Schoonover,  the 
Indian  agent.  Mr.  Snowden  met  the  boats  41  miles  below,  (by  land,)  and 
reported  that  it  would  require  five  or  six  days  for  them  to  reach  our  camp.  He 
also  brought  a  request  from  Mr.  Meldrum  that  I  would  send  him  the  assistance 
of  a  number  of  men  and  animals,  a  request  I  shall  gladly  comply  with,  as  I  am 
very  anxious  to  shorten  my  stay  here  as  greatly  as  possible. 

Major  Schoonover  reports  that  during  the  journey  up  a  small  war  party  of 
Sioux  obtained  possession  of  the  horses  belonging  to  the  boats  and  were  induced 
to  return  them  only  with  great  difficulty  and  under  circumstances  that  were  at 
one  time  seriously  threatening.  This  outrage  was  the  more  aggravated  from 
the  fact  that  Major  Schoonover  is  also  the  agent  for  the  Sioux,  and  thus  they 
were  robbing  their  own  agent. 

The  reputation  of  this  tribe  for  principle  is  poor,  even  among  savages,  and 
they  will  plunder  friend  or  foe  alike  if  immunity  is  certain.  The  Sioux  also 
informed  Major  Schoonover  that  a  band  of  350  picked  warriors  had  started  to 
intercept  and  attack  my  expedition.  If  the  story  is  true,  their  courage  failed, 
for  their  distant  signal  fires  have  been  the  only  evidences  of  their  neighborhood. 

Our  party,  however,  is  formidable  in  numbers  and  excellently  armed,  and  the 
latter  fact  I  impressed  upon  the  Sioux  chiefs  at  Fort  Pierre  by  affording  them 
occular  demonstration  of  the  improved  quality  of  our  fire-arms.  While  I  do 
not  overrate  our  own  strength  in  frontier  warfare,  I  entertain  no  apprehensions 
of  Indian  hostilities,  for  the  savages  are  too  cowardly  to  attack  where  there  is 
a  prospect  of  a  resistance  so  determined  and  so  effective.  The  story  told  Major 
Schoonover  was  probably  a  mere  piece  of  Indian  bravado. 

Saturday,  August  20. — Lieutenant  Maynadier  left  camp  this  morning  with 
four  men  and  twelve  mules  to  meet  the  boats  and  hasten  their  difficult  ascent 

up  the  river,  and  I  hope  that  by  this  means  we  shall  gain  a  day  or  two  in  the 
date  of  our  departure. 

Letter-writing  to  distant  friends  and  families  has  occupied  the  energies  of  all, 
and  the  mail  will  be  carried  down  the  river  by  Major  Schoonover  in  a  batteau 
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as  far  as  Sioux  City,  reaching  there,  the  nearest  frontier  post-office,  at  a  dis- 
tance of  1,/iOO  miles  from  our  camp,  a  fact  that  illustrates  the  marvellous  extent 

of  the  great  system  in  the  west  and  our  remoteness  from  civilization.  The 
letters  will  probably  reach  their  destinations  about  midwinter. 

Sunday,  August  21. — We  passed  this  Sabbath  as  its  predecessors,  in  camp, 
and  with  religious  services. 

The  Indian  messengers  sent  to  the  boats  returned  during  the  day  with  a  note 
from  Mr.  Meldrum,  stating  that  he  was  ten  miles  below  the  mouth  of  the  Rose- 

bud and  would  reach  this  point  in  seven  days  from  the  date  of  his  letter,  (the 
19th.)  I  hope  that  the  assistance  sent  him  will  materially  shorten  this  interval, 
as  the  delay  is  greatly  to  be  regretted  from  the  fact  that  we  shall  now  be  troubled 
to  reach  winter  quarters  before  cold  weather.  The  nights  are  already  becoming 
uncomfortably  chilly. 

Monday,  August  22. — The  Crows  are  encamped  in  large  numbers  a  mile  or 
two  up  the  river  and  in  close  vicinity  to  camp,  and  are  becoming  very  trouble- 

some. Like  all  Indians,  they  are  importunate  beggars,  and  about  camp  they 
take  constant  and  the  most  disagreeable  liberties,  thronging  into  our  tents,  roll- 

ing their  filthy  bodies  up  in  our  blankets,  and  prying  into  everything  accessible. 
Their  personal  uncleanliness  is  disgusting  and  their  bodies  are  covered  with 
vermin.  They  have  no  ideas  of  chastity,  and  greater  general  degradation  could 
be  with  difficulty  imagined.  The  men  take  pride  in  appearing  in  all  the  tawdry 
finery  they  can  obtain.  The  common  dress  is  woollen  clothing,  such  as  panta- 

loons, shirts,  and  hats,  purchased  from  the  traders,  blankets  (which  are  plenty) 
and  buffalo  skins  forming  the  outer  covering. 

The  full  state  dress,  used  by  the  chiefs  and  great  warriors  on  extraordinary 
occasions,  is  quite  imposing,  consisting  of  moccasins  ornamented  with  beads, 
leggings  of  skins,  embroidered  also  with  beads  and  porcupine  quills  dyed  the 
most  brilliant  colors,  and  a  large  outer  covering  somewhat  resembling  the  Mex- 

ican se.rapa,  but  made  of  skin  and  richly  decorated.  Ermine  skins  are  highly 
prized  by  them,  and  almost  invariably  the  scrapa  is  fringed  with  them.  Ver- 

million is  freely  used  as  a  war  paint,  and  it  is  not  uncommon  to  see  the  entire 
face  as  brilliant  as  the  best  Chinese  pigment  can  make  it. 

The  chief  of  the  lower  band,  Two  Bears,  wore  moccasins  consisting  of  the 
paws  of  a  grizzly  bear,  with  the  claws  and  horny  portion  of  the  foot  preserved. 

Eagle  feathers  are  used  to  ornament  the  head,  aud  a  Crow  glories  in  his  long 
hair,  which  is  worn  straight  down  the  back,  frequently  reaching  to  the  knees. 
This  is  filled  with  gum,  forming  a  compact  mass,  and  is  generally  dotted  over 
with  white  spots  of  paint. 

Only  in  cases  of  extreme  grief — mourning  for  friends,  &c. — is  the  hair  ever 
cut.  A  more  senseless  display  of  grief,  common  among  them,  is  to  gash  the 
forehead  and  allow  the  blood  to  flow  over  the  face,  remaining  there  until  worn 
off  by  time  or  obliterated  by  dirt. 

As  among  all  savages,  the  women  are  the  mere  slaves  of  the  men,  doing  all 
the  menial  service.  A  case  in  point  caused  considerable  amusement  in  our 
party.  A  young  Indian,  almost  a  mere  lad,  with  a  stout  and  fine  looking  sqnaw 
wife,  has  pitched  his  lodge  a  short  distance  from  camp,  upon  the  opposite  side  of 
a  small  branch  of  the  river.  In  all  their  visits  to  camp  the  wife  carries  her 
liege-lord  upon  her  shoulders  through  the  water  with  the  most  obsequious 
devotion. 

The  Crows  are  fairer  than  the  Sioux,  many  of  the  mountain  band  being  sal- 
low and  hardly  a  shade  darker  than  whites  who  undergo  similar  exposure. 

This  fact  was  so  marked  that  the  first  seen  were  supposed  to  be  half-breeds,  but 
we  were  assured  that  they  were  of  pure  Indian  descent. 

Tuesday,  August  23. — Soon  after  dinner  to-day  Lieutenant  Maynadier 
returned  to  camp,  and  with  him  came  Mr.  Robert  Meldrum,  the  agent  of  the 

Fur  Company,  who  is  in  charge  of  the  long-expected  boats,  which  are  still  some 
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20  miles  below.  It  lias  been  found  almost  impossible  to  navigate  the  Yellow- 
stone, the  water  being  too  low,  although  the  vessels,  which  are  batteaux,  draw 

only  18  inches.  At  Mr.  Meldrum's  suggestion  I  shall  send  down  a  number  of 
the  wagons  to-morrow  to  receive  part  of  the  freight  and  thus  lighten  the  load. 

The  afternoon  and  evening  was  spent  in  conversation  with  Mr.  Meldrum, 
obtaining  information  from  him  with  reference  to  the  most  feasible  routes  before 
us  and  the  peculiarities  of  life  among  the  Indians.  He  is  undoubtedly  the  best 
living  authority  in  regard  to  the  Crows,  outside  of  the  tribe,  having  spent  over 
30  years  in  their  country,  during  that  time  visiting  the  regions  of  civilization 
but  once,  and  on  that  occasion  spending  only  19  days  in  St.  Louis.  He  has 
long  lived  among  these  Indians,  assuming  their  dress  and  habits,  and  by  his 
skill  and  success  in  leading  their  war  parties  has  acquired  distinction,  rising  to 
the  second  post  of  authority  in  the  tribe.  He  of  course  speaks  their  language 
perfectly,  and  says  that  it  has  become  more  natural  to  him  than  his  mother 
tongue.  I  noted  the  alacrity  with  which  he  ceased  speaking  English  whenever 
an  opportunity  offered. 

The  Indians  were  so  troublesome  about  camp  to-day  that  I  posted  a  double 
guard  at  night  for  the  purpose  of  freeing  us  from  the  annoyance  of  their  visits. 

Wednesday,  August  24. — Six  wagons  started  this  morning  for  the  boats 
under  the  wagon  master,  accompanied  by  a  guard,  with  Mr.  Meldrum  acting  as 
guide. 

The  Crows  are  still  swarming  about  camp,  although  they  have  not  been  quite 
as  troublesome  as  for  a  few  days  past.  The  men  do  not  seem  dishonest,  and 
Mr.  Meldrum  says  that  we  need  not  distrust  them,  but  added  that  the  women 
and  children  would  steal  everything  possible,  and  it  has  therefore  been  found 
necessary  to  keep  a  rather  strict  watch  upon  all  portable  articles. 

Our  mules  and  the  beasts  of  the  Indians  have  thoroughly  consumed  the  grass 
in  this  vicinity,  and  it  will  be  soon  necessary  to  find  new  pasturage.  Our  ani- 

mals are  immensely  improved  in  condition  by  the  rest  and  nourishing  food 
obtained  during  our  halt. 

Thursday,  August  25. — The  wagons  that  were  sent  to  meet  the  boats  returned 
this  evening  with  full  loads,  and  there  are  now  hopes  that  we  shall  be  able  to 
resume  our  march  from  this  point  in  a  few  days.  The  day  was  chiefly  spent 
writing  and  computing.  The  Indians,  save  two  or  three  lodges,  all  left  today 
and  ascended  the  river  to  Fort  Sarpy,  where  they  will  await  the  arrival  of  the 
boats  with  their  annuities. 

Friday,  August  26. — The  long-expected  boats  came  up  this  evening,  but  our 
supplies  are  so  confused  with  those  of  the  Fur  Company  and  of  the  Indian 
agent,  that  it  will  be  necessary  to  unload  the  cargoes  entirely,  and  I  have  there- 

fore concluded  to  have  them  push  directly  on  to  the  fort  where  we  will  join 
them  on  Monday. 

The  afternoon  and  evening  were  spent  in  obtaining  information  in  regard  to 
the  country  between  the  Yellowstone  and  the  Platte.  I  had  a  skeleton  map 
prepared  showing  those  points  with  which  we  are  acquainted,  and  Mr.  Meldrum 
has  filled  in  the  leading  features  from  memory.  The  information  thus  obtained 
will  be  of  the  greatest  value,  as  it  will  enable  a  separate  party  to  reach  the  head 
of  Powder  river,  a  matter  of  much  importance  as  I  cannot  obtain  a  second  guide, 
and  propose  exploring  two  routes  from  this  point.  As  we  shall  pass  through 

the  country  we  shall  have  an  opportunity  of  verifying  Mr.  Meldrum's  statements 
and  testing  the  accuracy  of  his  topographical  knowledge. 

High  winds  prevailed  at  night  and  the  sky  was  obscured  by  scattered  clouds, 
but  not  sufficiently  to  prevent  observations. 

Saturday,  August  27 — The  entire  day  was  consumed  in  preparations  for  the 
resumption  of  our  journey,  and  especially  in  arranging  for  the  division  of  the 
expedition  into  two  parties  for  separate  explorations. 

Sunday,  August  28. — The   Sabbath  was  spent  quietly  in  camp,  and  in  the 
Ex.  Doc.  77   4 
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evening  the  northern  sky  was  illuminated  by  an  aurora  borealis  of  unrivalled 
splendor.  It  was  preceded  by  a  dull  reddish  light  just  over  the  northwestern 
horizon,  and  more  immediately  heralded  by  brilliant  streaks,  flashing  irregu- 

larly up  the  northern  heavens.  In  a  short  time  this  became  continuous,  and 

between  9  and  10  o'clock  so  vivid  that  the  north  star  was  entirely  obscured  and 
distinct  shadows  were  cast.  From  11  o'clock  till  midnight  the  grandeur  of  the 
celestial  display  surpassed  all  attempts  at  description.  Vast  sheets  of  glowing 
light  rose  successively  to  the  zenith  in  irregular  pulsations,  while  the  illumina- 

tion filled  the  entire  arch  of  the  heavens,  and  the  horizon  of  the  northwest  was 

marked  with  all  the  gorgeous  coloring  of  sunset.  Shortly  after  midnight  its 
brilliancy  began  to  pale,  breaking  the  spell  that  had  enchained  the  party  during 
a  spectacle  of  such  unwonted  magnificence. 

Monday,  August  29. — We  struck  our  tents  and  resumed  our  march  early  in 
the  morning.  An  accident  to  one  of  the  escort  teamsters,  who  was  thrown  from 
his  horse  and  struck  by  one  of  the  wagon  wheels  in  the  head,  receiving  a  severe 
scalp  wound,  delayed  us  some  time,  as,  after  his  injuries  had  received  proper 
attention  from  Dr.  Hines,  we  were  compelled  to  empty  one  of  the  spring  wagons 
carrying  the  instruments,  and  thus  extemporize  an  ambulance.  For  this  reason 

we  did  not  reach  Fort  Sarpy  until  after  10  o'clock,  having  traversed  during  our 
10-mile  march  the  wide  open  valley  of  the  Yellowstone,  differing  in  no  essential 
respect  from  that  in  which  we  have  been  encamped  for  the  past  two  weeks. 

We  found  the  trading-house  situated  in  the  timber  on  what  during  high  water 

would  be  an  island,  a  channel,  now  dry,  passing  to  the  south  of  it.  The  "fort" 
is  an  enclosure  about  100  feet  square,  of  upright  cottonwood  logs  15  feet  high, 
the  outer  wall  also  forming  the  exterior  of  a  row  of  log  cabins  which  are  occupied 
as  dwelling  houses,  store  houses,  shops,  and  stables.  The  roofs  of  these  structures 
arc  nearly  flat,  and  formed  of  timber  covered  to  the  depth  of  about  a  foot  with 
dirt,  thus  making  an  excellent  parapet  for  purposes  of  defence,  the  preparations 
for  resistance  to  possible  attacks  being  further  perfected  by  loopholes  in  the 
upper  part  of  the  outer  row  of  logs.  The  entrance  is  through  a  heavy  gate 
which  is  always  carefully  closed  at  night.  No  flanking  arrangements  whatever 

exist,  and  the  "  fort"  is  thus  a  decidedly  primitive  affair.  It  is  amply  sufficient, 
however,  to  protect  its  inmates  against  the  schemes  and  the  martial  science  of 
the  Indians. 

We  found  that  the  boats  had  but  just  arrived,  and  everything  was  still  in 
confusion,  while  the  agent  of  the  Fur  Company  had  promptly  commenced 
traffic  with  the  savages,  considerately  allowing  our  matters  to  take  care  of  them- 

selves. I  found  assembled  at  this  point  the  two  largest  of  the  three  bands  into 
which  the  Crows  are  divided,  and  1  therefore  determined  to  improve  the  oppor- 

tunity by  holding  a  council  to-morrow  and  explaining  to  them  the  purposes  of 
my  visit  to  their  country.  The  necessary  notifications  have  been  accordingly 
sent  to  the  various  chiefs. 

CHAPTER  II. 

FROM  FORT  SARPY  TO  WINTER   QUARTERS. 

Tuesday,  August  30. — The  entire  morning  was  consumed  in  endeavoring  to 
bring  to  a  focus  our  arrangements  for  the  Indian  council.  An  annoying  delay, 
however,  resulted  from  a  cause  that  would  be  hardly  admissible  inordinary  dip- 

lomatic conferences.  The  horse  of  the  head  chief  was  missing,  supposed  to  have 
been  stolen  by  the  Blackfeet,  and  the  entire  energies  of  the  tribe  were  devoted 
to  the  recovery  of  the  animal  or  discovery  of  the  robbers,  to  the  exclusion  of  all 
other  business,  however  important.  Search  ultimately  discovered  the  animal  in 

a  neighboring  wood,  whither  he  had  strayed,  and  at  1  o'clock  the  council  con- 
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vened  for  the  discussion  of  such  secondary  questions  as  the  relations  of  the 
Crows  and  the  President. 

I  told  them  I  had  come  among  them  by  order  of  the  President,  not  to  do 
harm,  but  that  I  might  ascertain  their  condition,  and  return  and  report.  I  was 
not  a  trader,  nor  did  I  come  among  them  as  their  agent.  Many  years  had 
passed  since  any  one  had  been  through  their  country  in  the  way  that  I  was 
then  going,  for  no  other  object  than  to  see  them  and  the  country.  The  Presi- 

dent was  in  the  habit  of  sending  out  persons  to  visit  all  parts  of  his  country, 
both  among  the  whites  and  Indians,  and  this  was  my  entire  errand. 

I  should  do  no  harm,  would  endeavor  not  to  drive  off  the  buffalo,  and  would 

only  kill  what  was  absolutely  necessary  for  my  party  to  eat.  I  also  expressed 
my  gratification  at  the  fact  that,  although  I  had  been  amo^ig  them  for  some  days, 
property  had  not  been  molested,  and  added  that  I  hoped  we  would  continue 
constantly  friends.  I  then  invited  them  to  reply,  and  volunteered  to  take  their 
messages,  if  they  desired  to  send  any,  to  the  President. 

Red  Bear,  the  head  chief,  was  sitting  upon  one  side  of  the  circle,  and  did 
not  seem  inclined  to  answer  at  first.  I  subsequently  ascertained  that  his 
reluctance  was  occasioned  by  the  fact  that  he  had  come  down  from  the  moun- 

tains without  his  court  dress,  and  disliked  to  appear  save  in  his  paraphernalia. 
The  urging  of  Two  Bears,  the  chief  of  the  lower  band,  and  second  chief  of  the 

tribe,  prevailed  at  last,  however,  and  he  came  forward,  dressed  in  semi-civilized 
style,  with  pants,  shirt,  and  hat,  and  said,  with  a  quiet  and  dignified  air  : 
Brother  :  We  are  glad  to  see  you.  We  are  glad  to  hear  from  the  Great  Father.  The 

Absaroukas  (the  true  or  Indian  name  of  the  Crows)  have  always  been  the  friend  of  the 
whites,  and  have  always  treated  them  well ;  we  have  never  killed  a  white  man.  We  are 
perfectly  willing-  you  should  pass  through  our  country.  You  can  do  so  without  being 
molested.  Should  you,  however,  wish  to  stop  in  the  country  and  build  houses,  we  should 
object  to  your  doing  so.  We  are  a  small  tribe.  You  see  here  the  most  of  us.  We  have 
enemies  on  all  sides,  the  Sioux  on  the  east,  the  Blackfeet  on  the  west,  and  they  are  making 
war  on  us  all  the  time.  We  want  to  be  let  alone,  and  we  want  our  Great  Father  to  pro- 

tect us. 

I  replied  that  I  would  tell  the  President  their  wishes,  but  they  must  make 
peace  and  not  always  be  at  war.  They  are,  indeed,  a  small  band  compared 
with  their  neighbors,  but  are  famous  warriors,  and,  according  to  common  report, 
seldom  fail  to  hold  their  own  with  any  of  the  tribes  unless  greatly  outnumbered. 
Their  numerical  inferiority  will,  however,  undoubtedly  result  in  their  ultimate 
extermination  in  the  interminable  war  waged  among  hostile  tribes  in  this  region. 

I  was  very  favorably  impressed  by  the  dignified,  quiet  manner  of  this  chief. 
His  whole  deportment  was  so  in  contrast  with  the  bluster  of  the  Sioux  orators 
we  met  at  Fort  Pierre  that  it  was  remarked  by  all.  The  Sioux  were  loud  and 
rapid  talkers,  gesticulating  mcst  vehemently.  Red  Bear,  on  the  contrary, 
stood  quietly  within  three  or  four  feet  of  me,  ivith  his  hands  clasped  in  front  of 
him,  and  looking  me  steadily  in  the  eye,  spoke  as  calmly  and  quietly  as  was 
possible.  Mr.  Meldrum  acted  as  interpreter,  and  there  was  an  additional 

advantage  in  his  being  able  to  express  the  chief's  ideas  in  better  English  than 
was  possible  by  the  half-breed  interpreters  at  Fort  Pierre.  Indeed,  Red  Bear, 
the  chief  of  the  Crows,  and  the  Frog,  sub-chief  of  the  Brule  band  of  Sioux, 
were  the  only  Indians  I  met  who  inspired  me  with  the  slightest  admiration,  or 
who  in  any  degree  came  up  to  imaginary  standard  of  Indian  character  we  are 
apt  to  get  from  reading  popular  romances  of  Indian  life. 

The  "talk"  ended  by  the  distribution  of  a  few  presents  from  my  limited 
stock,  and  the  setting  forth  of  the  usual  "  feast,"  consisting  of  coffee  and  hard 
bread,  which  proved  highly  satisfactory. 

After  the  close  of  the  "  talk  "  I  succeeded  in  procuring,  through  the  traders, 
(who  shrewdly  prevent  the  Indians  from  dealing  directly  with  us,  and  thus 
realize  large  profits  for  themselves  from  both  parties,)  seven  ordinary  horses — 
an  addition  to  my  stock  of  animals  greatly  needed.  The  balance  of  the  day 
was  consumed  in  perfecting  arrangements  for  the  resumption  of  the  march. 
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A  newly  arrived  party  of  Crows  reported  to-day  that  a  large  band  of  "  80 
camp  fires  "  of  Sioux  bad  lately  attacked  and  killed  a  small  band  of  11  Crows. 
11  Eighty  camp-fires  "  indicates  a  body  of  several  hundred  warriors,  and  this  is 
probably  the  party  who  are  reported  as  having  designed  to  attack  us.  If  this 
is  the  fact,  they  must  have  crossed  our  track,  and,  of  course,  ascertained  our 
whereabouts,  and  their  refraining  from  troubling  our  expedition  is  evidence  that 

the  savage  understands  at  least  the  principle  embraced  in  the  adage  of  civiliza- 
tion, that  discretion  is  the  better  part  of  valor. 

Wednesday,  August  31. — Some  complications  in  the  settlement  of  the  provis- 
ion account  occasioned  an  unexpected  delay  this  morning,  and  it  was  not  until 

10  o'clock  that  we  finally  left  Fort  Sarpy,  around  which,  as  we  moved  off,  all 
Indians  were  collected  receiving  their  annuities  from  Major  Schoonover. 
We  pushed  up  the  valley  of  the  Yellowstone  for  nine  miles  over  a  barren, 

dusty  plain,  with  scarcely  the  semblance  of  vegetation  upon  it,  the  soil  resem- 
bling the  dry  bed  of  a  stream,  and  the  dust  raised  by  the  train  filling  the  air. 

Turning  to  the  left,  up  a  small  valley  which  looked  as  unpromising  as  any  that 
could  be  imagined,  we  continued  our  journey  three  miles  further,  when  we  found 
a  living  spring  and  a  tolerable  supply  of  grass.  The  water  was  far  from  the 
best,  but  still  was  palatable,  and  we  therefore  encamped. 

The  Yellowstone,  for  10  or  15  miles  above  Fort  Sarpy,  flows  entirely  on  the 
north  side  of  the  valley,  having  a  wide  plain  on  its  right  bank.  The  timber  is 

confined  entirely  to  the  river's  edge  and  is  not  very  abundant. 
Thursday,  September  1. — Our  route  this  morning  bore  up  the  valley  of  the 

stream  upon  which  we  had  encamped,  and  the  travelling  was  detestable,  although 
our  previous  experience  has  reconciled  us  to  the  worst  roads  and  given  confi- 

dence in  our  power  to  overcome  all  obstacles.  The  great  obstruction  to-day  was 
sand,  in  which  our  newly  laden  wagons  sank  deeply  and  seriously  tried  the 
power  of  our  animals.  One  of  our  teams  stalled  and,  falling  behind,  caused  a 
delay  of  an  hour  or  more. 

We  continued  up  the  stream  to  the  point  at  which  it  forked,  and  thence  up  the 
western  fork,  the  valley  of  which  soon  becoming  too  narrow  compelled  us  to 
cross  the  bed  of  the  intervening  stream,  causing  considerable  labor,  and  to  take 
to  the  hills. 

At  this  point  I  drove  ahead  with  Bridger,  and  from  a  convenient  ridge 
obtained  a  view  of  the  country  before  us.  The  prospect  was  decidedly  inaus- 

picious, the  whole  surface  of  the  adjacent  hills  being  cut  up  into  steep  gorges, 
and  the  chances  for  passable  roads  appearing  to  steadily  decrease.  Under  such 
circumstances,  I  ordered  a  search  for  water  with  a  view  to  encamping,  and  ulti- 

mately an  oozing  spring  was  found  in  a  neighboring  valley,  which  by  digging 
yielded  enough  for  the  men  but  left  none  for  the  animals.  Bridger,  however, 
was  more  successful,  and  found  an  abundance  of  water  in  a  valley  some  two 
miles  distant,  to  which  the  herd  were  driven. 

Bridger  reports  that  our  route  to-morrow  will  be  into  and  down  the  valley  of 

Tullock's  fork,  a  branch  of  the  Big  Horn,  which  we  are  approaching,  and  as  I 
propose  that  Lieutenant  Maynadier  shall  go  up  that  stream,  I  gave  him  his  orders 
that  he  may  make  his  arrangement  to  leave  us  when  we  strike  the  creek.  The 
grass  at  our  camp  to-night  is  tolerably  good. 

Friday,  September  2. — The  road  this  morning  continued  up  the  valley  in 
which  we  had  encamped,  thence  along  the  ridge  for  about  a  mile,  and  then  turned 

down  a  small  creek  that  flows  into  O'Fallen's  or  Tullock's  fork  of  the  Big  Horn. We  reached  the  latter  stream  at  about  noon  after  a  march  of  seven  miles. 

At  this  point  Lieutenant  Maynadier  and  party  separated  from  us,  ascending 
the  fork,  while  we  continued  down  to  the  Big  Horn,  arriving  at  that  river  after 
a  further  advance  of  seven  miles,  and  pitching  our  tents  upon  its  right  bank. 
The  division  of  the  party  was  a  necessary  step,  and  we  separated  in  excellent 
spirits  and  with  mutual  and  fervent  good  wishes. 
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The  road  to-day  lias  been  very  poor,  and  until  we  reached  the  valley  of  Tul- 
lock's  creek  the  hills  were  so  steep  that  it  was  barely  possible  to  cross  them. 
West  of  the  ridge  gully  after  gully  intercepted  our  progress,  and  at  times  we 
were  forced  into  the  bed  of  the  streams,  where  the  sand  or  stones  formed  serious 

obstacles.  These  circumstances,  added  to  the  delay  occasioned  by  the  separa- 
tion of  the  parties,  made  the  day  a  very  laborious  one,  and  we  were  in  the  sad- 

dle between  nine  and  ten  hours,  although  the  distance  travelled  was  less  than  15 
miles. 

One  of  our  horses  escaped  this  morning,  and  was  pursued  by  Mr.  Wilson 
and  one  of  the  men,  who  have  not  as  yet  returned.  In  all  probability  they  were 
compelled  to  return  to  Fort  Sarpy,  in  which  case  they  will  have  over  50  miles 
to  travel,  and  cannot  get  back  before  to-morrow  afternoon. 

Dark  clouds  have  filled  the  sky  in  the  northeast  all  day,  aud  a  cold  north 
wind  blowing  this  evening  rendered  a  fire  necessary  for  comfort,  and  eventually 
culminated  in  a  storm,  which  has  prevented  observations  and  caused  serious  per- 

sonal discomfort. 

Saturday,  September  3. — The  storm  of  last  night  had  not  abated  this  morn- 
ing and  did  not  cease  until  10  a.  m.,  leaving  then  a  mud  in  which  locomotion 

with  loaded  wagons  is  impossible.  This  fact  and  the  non-arrival  of  Mr.  Wilson 
led  me  not  to  move  camp. 

Mr.  Wilson  ultimately  returned  about  3  o'clock  in  the  afternoon,  bringing 
with  him  the  missing  horse  which  he  had  found  at  Fort  Sarpy.  He  passed  last 
night  in  the  Indian  village  as  the  guest  of  Red  Bear,  the  head  chief.  He  reports 
that  the  whole  village  of  130  lodges  is  upon  our  trail,  and  that  they  propose 
accompanying  us  to  the  head  of  Powder  river. 

This  is  decidedly  overdoing  the  matter  of  amicable  relations.  A  single  guide 
would  be  of  invaluable  service,  but  the  continual  company  of  500  savages  of  all 
ages  and  both  sexes,  devoid  of  any  strict  ideas  of  property,  expecting  to  be 
allowed  free  access  to  our  stores,  and  with  a  general  friendship  for  our  portable 

articles  rather  than  for  our  persons,  can  hardly  be  esteemed  one  of  the  leading- 
advantages  to  be  derived  from  amity  with  the  aborigines.  They  have  not 
shown  themselves  as  yet,  however,  and  I  am  in  hopes  that  their  usual  lack  of 
veracity  will  not  fail  in  this  instance,  and  that  they  will  break  the  promise  made 
Mr.  Wilson,  which,  in  this  case,  as  far  as  we  are  concerned,  is  more  to  be  hon- 

ored in  the  breach  than  the  observance. 

The  guide  states  that  the  best  route  up  the  valley  of  the  Big  Horn  will  lie 
for  some  distance  at  least  on  the  west  side  of  the  river.  Search  has  therefore 

been  made  during  the  day  for  a  good  crossing,  and  one  has  been  found  above 
camp  which  will  answer,  although  rather  deep. 

Our  escort  being  now  reduced  to  14  men,  one-half  having  been  detailed  for 
duty  with  Lieutenant  Maynadier,  we  have  not  the  force  to  post  a  guard  of  sol- 

diers every  night.  I  have  therefore  been  obliged  to  make  a  detail  from  my 
teamsters  and  packers,  and  to  use  my  assistants  as  officers  of  the  guard.  The 
chilly  nights  do  not  tend  to  render  this  service  one  of  the  luxuries  of  frontier 
life. 

Sunday,  September  4. — I  had  desired  to  improve  the  first  clear  sky  afforded 
for  astronomical  observations,  to  determine  the  position  of  our  present  camp  and 
also  of  the  mouth  of  the  Big  Horn  river,  but  failed  in  this  last  night.  The  air 
this  morning  was  quite  cold,  the  thermometer  standing  at  34°. 

After  our  usual  religious  services,  I  finally  succeeded  in  getting  morning  and 
afternoon  observations  for  time,  and  circummeiidian  observations  of  the  sun 

for  latitude,  which  will  be  enough  to  give  the  position  of  the  camp  with  toler- 
erable  accuracy. 

Monday,  September  5. — Some  of  the  party  having  discovered  a  good  ford 
below  camp,  our  route  this  morning  ran  down  the  stream  that  we  might  take 
advantage  of  it.      The  ford  proved  to  be  excellent,  and  will  be  of  importance 
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when  the  valley  of  the  Yellowstone  becomes  a  route  for  emigrants.  It  is  mid- 

way between  Tullock's  or  O'Fallen's  creek  and  the  junction  of  the  Big  Horn 
with  the  Yellowstone,  and  probably  three  quarters  of  a  mile  or  a  mile  above  the 
latter  point.  In  going  from  the  east  to  the  west  side  of  the  river  the  route 
inclines  well  up  the  stream,  and  at  the  present  stage  of  the  river  we  found  the 
water  not  over  the  axletrees  of  our  wagons.  In  fifteen  minutes  from  the  time 
the  first  team  entered  the  water  the  last  was  on  the  opposite  bank,  having  passed 
over  a  firm,  stony  bottom.  Some  little  clearing  was  required  upon  the  west 
bank,  and  then  the  train  moved  rapidly  up  the  valley. 
About  ten  miles  from  the  ford  a  bend  of  the  river  compelled  us  to  cross  a 

ridge  of  hills  for  a  mile  or  two,  both  the  ascent  and  descent  being  accomplished 
with  difficulty  by  reason  of  the  steepness  of  the  slope  and  the  heavy  loads  in 
our  wagons,  but  still  the  obstacles  were  slight  compared  with  others  previously 
overcome. 

After  again  reaching  the  valley,  search  was  at  once  commenced  for  a  camping 
ground,  but  the  scarcity  of  grass  compelled  us  to  travel  three  or  four  miles 
further  before  halting.  We  at  last  selected  a  spot  upon  the  river,  furnishing  on 
the  low  ground  scanty  pasturage  for  our  animals,  which  we  were  compelled, 
however,  to  eke  out  with  the  bark  of  young  cottonwood  trees. 

Artemisia  covered  the  ground  over  which  we  have  travelled  to-day,  seriously 
inconveniencing  the  progress  of  our  vehicles.  This  and  the  hills  that  we  were 
compelled  to  cross,  as  mentioned  above,  were  all,  however,  that  marred  the  excel- 

lence of  the  road.  We  travelled  16  J  miles  in  all,  or  about  16  miles  after  cross- 
ing the  river.  Our  course  has  been  nearly  magnetic  south,  or  from  15°  to 

20°  west  of  due  south. 
The  promise  of  our  Indian  friends  to  overtake  and  accompany  us  has  not  yet 

been  fulfilled,  and  our  grief  thereat  is  not  wholly  inconsolable. 

Tuesday,  September  6. — Our  route  to-day  continued  directly  up  the  valley 
of  the  Big  Horn,  which  at  our  last  night's  camp  is  not  wide  but  cut  into  numer- 

ous islands  by  the  river,  the  main  portion  of  which  here  flows  upon  the  eastern 
side,  cutting  the  bluff  and  leaving  the  only  practicable  road  upon  the  left  bank, 
where  we  now  are. 

About  three  miles  from  camp  we  entered  a  wide,  open  valley,  perfectly  level, 
but  travelling  being  still  embarrassed  by  the  artemisia.  The  hills  upon  each  side 
sink  and  become  less  broken,  and  ahead  seem  to  disappear  entirely.  The  Big 
Horn  mountains  begin  to  be  visible  in  the  distance  like  faint  blue  clouds,  and 
our  prospects  for  rapid  marching  seem  much  more  hopeful  than  for  weeks  past. 

About  11  o'clock  a  herd  of  buffalo  was  discovered,  and  Bridger's  skill  with 
the  rifle  soon  added  two  cows  to  our  larder,  in  which  fresh  meat  had  for  some 
days  been  a  rarity. 

About  noon  the  mouth  of  the  "  Little  Big  Horn"  came  in  sight.  Here  the 
river  takes  a  wide  sweep  off  to  the  east,  coming  back  again  beyond,  and  as  our 
route  would  thus  naturally  lead  some  distance  from  the  stream,  a  halt  was 

ordered,  as  we  were  in  possession  of  the  three  great  requisites  for  camping — wood, 
water  and  grass.  Though  we  had  been  in  the  saddle  but  six  hours,  and  in  that 
time  had  stopped  to  butcher  buffalo,  the  distance  travelled  to-day  was  13.86  miles. 

Our  camp  is  two  or  three  miles  below  the  mouth  of  the  Little  Big  Horn. 
The  Indian  name  of  the  Big  Horn  is  Ets-pot-agie,  or  Mountain  Sheep  river,  and 
of  the  Little  Big  Horn,  Ets-jwt-agie-cate,  or  Little  Mountain  Sheep  river — the 

trappers'  names  for  most  of  the  streams  in  this  country  being  translations  of  the Indian  titles. 

Wednesday,  September  7 — Our  route  to-day  continued  up  the  Big  Horn  in 
the  same  broad  valley  travelled  yesterday.  Upon  setting  out  in  the  morning 
we  aimed  directly  for  the  distant  bluffs,  thus  leaving  the  stream  nearly  two  miles 
to  the  left.  About  two  miles  from  camp  we  passed  the  mouth  of  the  Little 
Big  Horn,  which  flows  through  an  apparently  level  valley  of  the  same  character 
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as  that  of  the  main  stream  and  of  about  half  the  width.  About  six  miles  from 

camp  we  crossed  the  bed  of  a  stream,  now  dry,  coming  from  the  west,  requiring; 
some  little  labor  with  the  shovel  before  it  was  passable. 

Ten  miles  from  camp  the  river  cut  the  bluff  on  the  west  side,  but  just  at  this 
point  we  came  upon  a  good  ford  and  crossed  without  difficulty. 

On  the  east  bank  we  found  fine  grass,  the  best  seen  this  season,  but  it  does 
not  extend  over  one  fourth  of  a  mile  from  the  river,  the  balance  of  the  valley 
being  clay  covered  with  the  interminable  artemisia.  Old  corrals  and  the  remains 
of  lodges  show  that  this  is  a  favorite  resort  of  the  Indians.  We  encamped  about 
three  miles  above  the  ford,  having  travelled  13|  miles. 

The  Big  Horn  mountains  are  now  in  plain  sight,  apparently  about  20  miles 
distant.  After  dark  this  evening  a  sudden  gust  of  wind  from  the  westward 
blew  down  a  part  of  our  tents,  and  set  the  whole  party  at  work  lengthening  the 
cords  and  strengthening  the  stakes  of  our  frail  habitations.  The  gale  was 
accompanied  by  a  few  drops  of  rain,  but  at  lip.  m.  the  sky  was  clear,  giving 

promise  of  a  pleasant  day  to-morrow. 
Thursday  September  8. — We  continued  up  the  valley  of  the  Big  Horn,  and 

for  the  first  nine  miles  over  as  fine  a  road  as  could  be  desired,  being  almost 
level  and  with  very  little  sage  to  obstruct  our  progress.  Nine  miles  from  camp 
we  crossed  a  small  stream  coming  in  from  the  east,  which  Bridger,  who  seems 
to  know  every  square  mile  of  this  region,  calls  Grass  creek.  Above  this  the 
road  was  a  little  rougher,  but  still  good.  About  15  miles  from  camp  we  crossed 

a  small  stream  that  Bridger  calls  "  Soap  creek,"  and  two  miles  above  this  Ave 
pitched  our  tents  for  the  night  upon  the  banks  of  the  river,  where  we  had  a 
plentiful  supply  of  grass,  though  but  little  wood. 

The  Big  Horn  mountains,  which  in  the  clear  morning  air  did  not  seem  more 

than  10  miles  distant,  now  appear  but  little  nearer,  notwithstanding  our  day's march  of  17  miles. 

The  more  immediate  topographical  features  of  these  mountains  are  very  pecu- 
liar. From  our  camp  we  can  distinctly  trace  the  Big  Horn  up  its  valley  to  this 

immense  wall,  rising  over  3,000  feet  in  height,  and  crossing  the  course  of  the 
stream  at  right  angles.  The  river  here  is  large,  deep,  and  nearly  300  feet  in 
width,  and  yet  at  this  distance  there  are  no  evidences  of  its  cutting  its  way 
through  this  rocky  barrier,  and  nothing  in  the  conformation  of  the  hills  and 
spurs  in  the  remoter  ranges  indicates  the  course  of  its  channel.  Its  remarkable 
canon  is  famous  throughout  the  west,  and  as  from  this  point  our  route  would 
bear  off  southwestward  towards  the  Platte,  it  was  decided  to  visit  this  great 
natural  curiosity  this  afternoon.  I  was  accompanied  by  Dr.  Hayden,  Mr. 
Schonborn,  and  Mr.  Wilson,  and  we  rode  up  the  banks  of  the  Big  Horn  until  a 
bend  compelled  its  abandonment. 

It  was  only  after  an  hour's  ride  that  the  apparently  smooth  face  of  the  lofty 
mountain  wall  afforded  the  slightest  evidence  of  being  broken,  and  two  hours 
elapsed  before  we  reached  the  foot  of  the  canon.  During  the  latter  portion  of 
the  ride  we  passed  over  luxuriant  meadow  land,  whose  rank  and  rich  vegetation 
rose  to  our  stirrups,  while  the  soil  was  manifestly  of  extraordinary  fertility, 
making  this  the  garden  spot  of  this  entire  region.  This  unusual  productiveness 

is  undoubtedly  explained  by  the  circumstance  that  in  the  vicinity  of  the  moun- 
tains rain  is  more  abundant,  and  this  hypothesis  is  further  strengthened  by  the 

fact  already  noted,  that  the  valley  of  the  Big  Horn  continually  improves  in 
agricultural  characteristics  as  it  is  ascended. 

This  spot  at  the  mouth  of  the  canon,  however,  is  unsurpassed  in  this  region, 
and  I  venture  the  prediction  that  not  many  decades  will  elapse  before  it  shall 
become  a  thriving  and  important  point  on  a  road  connecting  the  Platte  with  the 
three  forks  of  the  Missouri,  and  skirting  in  its  course  the  Big  Horn  mountains. 

The  canon  is  one  of  the  most  remarkable  sights  upon  the  continent.  The 
river  here  narrows  to  a  width  of  less  than  150  feet,  and  bursts  out  through  red- 
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dish  tinted  walls  of  perpendicular  rock  over  300  feet  in  height.  Its  current  at 
this  point  is  slow,  but  undoubtedly  its  course  among  the  mountains  is  marked 
by  successions  of  rapids  and  cascades. 

We  pushed  up  its  banks  until  we  reached  the  impassable  wall  of  perpendicular 
rock,  and  after  affording  time  for  sketching  and  geological  observations  returned 
to  camp.  Bridger  claims  to  have  descended  the  lower  canon  of  the  Big  Horn 
some  years  since  upon  a  raft  during  his  service  as  a  trapper  with  the  American 
Fur  Company,  and  his  descriptions  of  the  grandeur  of  the  scenery  along  its 
banks  are  glowing  and  remarkable. 

He  portrays  a  series  of  rugged  canons,  the  river  forming  among  jagged  rocks 
between  lofty  overhanging  precipices,  whose  threatening  arches  shut  out  all 
sunlight,  interspersed  with  narrow  valleys,  teeming  with  luxuriant  verdure, 
through  whose  pleasant  banks  the  stream  flows  as  placidly  as  in  its  broad  val- 

leys below.  The  conformation  of  the  country — my  measurements  showing  the 
mountains  to  be  over  3,000  feet  in  height — render  all  these  marvels  natural,  and 
if  it  were  possible  I  should  be  glad  to  attempt  the  exploration  of  the  canon  myself. 

Friday,  September  9. — We  this  morning  left  the  valley  of  the  Big  Horn 

and  struck  off  to  the  southward,  passing  up  "  Soap  creek,"  and  hugging  the  foot 
of  the  mountains.  The  rain  of  last  night  had  fallen  in  snow  upon  their  summits, 
suggesting  the  approach  of  winter,  and  demonstrating  their  unusual  altitude. 

The  morning  was  cloudy  and  disagreeable,  but  the  party  seemed  to  regard 
this  as  a  turning  point  in  the  expedition,  and  as  we  were  now  facing  towards 
civilization  jubilancy  of  spirits  universally  prevailed.  The  road,  however,  soon 
lost  the  excellence  that  characterized  it  yesterday,  and  became  abominable. 
Short  and  deep  ravines  crossed  it  every  half  mile,  not  so  abrupt  as  to  require 
working,  but,  nevertheless,  causing  much  delay. 

For  the  greater  portion  of  the  distance  we  kept  between  the  creek  and  the 
mountain,  in  order  to  avoid  the  bad  travelling  in  the  narrow  valley.  About 
eight  and  a  half  miles  from  camp  a  deep  ravine  gave  serious  trouble,  retarding 

us  an  amount  nearly  equal  to  a  half  day's  march,  as  we  were  compelled  to  double 
our  teams,  and  even  then  a  portion  of  the  loads  were  necessarily  carried  across 
by  hand.  We  travelled  only  a  single  mile  after  this  delay,  and  encamped  upon 
the  stream  up  which  we  had  been  advancing. 

Extensive  fires  have  burned  over  much  of  this  country,  seriously  injuring  the 
grass,  and  as  this  seems  to  have  been  of  recent  occurrence,  I  imagine  that  it  is 
the  act  of  the  Indians,  who  are  thus  seeking  to  impede  our  progress. 

This  evening  I  read  the  angle  of  elevation  to  one  of  the  prominent  points  of 
the  mountain  range  under  which  we  are  travelling,  using  the  sextant  and  arti- 

ficial horizon.  The  height,  as  thus  determined,  of  the  mountain  above  our  camp 
is  4,8  IS  feet,  or  8,318  feet  above  the  ocean,  the  barometer  showing  our  camp  to 
be  3,f>00  feet  above  the  ocean. 

Saturday*  September  10. — AVe  had  this  morning  indubitable  evidence  of 
the  immediate  presence  of  Indians.  Three  of  the  picket  ropes,  with  which  our 
animals  had  been  fastened,  were  found  cut,  and  one  of  our  mules  was  missing. 
An  examination  of  the  scene  of  the  theft  resulted  in  the  discovery  of  the  place 
of  concealment  of  the  culprit  and  of  the  tracks  of  the  missing  animal.  The 
Indian  Lad  stolen  into  camp  under  cover  of  some  thick  low  bushes  growing  upon 
the  banks  of  a  dry  ravine,  and  had  succeeded  in  driving  off  the  mule  without 
the  knowledge  of  our  sentinels.  There  was  no  hopes  of  recovering  the  missing 
animal  without  the  loss  of  more  time  than  we  could  spare  at  this  season  of  the 
year,  and  it  was,  therefore  abandoned  to  our  Indian  friends,  (?)  and  we  resolved 
to  profit  by  the  lesson  taught  by  their  amity.  This  occurrence  prevented  an 
early  start,  and  the  dry  bed  of  a  stream  near  camp  gave  further  trouble  by  caus- 

ing one  of  our  teams  to  Btaul,  making  further  delay. 
After  this,  however,  we  ascended  a  ridge  between  the  dry  gully  and  Soap 

creek,  and  continued  along  it  for  three  or  four  miles,  when  we  crossed  the  main 
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stream,  which  here  is  a  clear  mountain  brook  some  five  or  six  feet  wide,  flowing 
over  a  gravel  bottom,  and  then  passed,  with  much  difficulty,  over  a  steep  hill 
dividing  us  from  Grass  creek,  causing  an  additional  delay  of  an  hour  or  more. 

It  was  thus  2  o'clock  before  we  reached  the  latter  stream,  though  we  had 
travelled  only  nine  miles. 

We  found  that  it  was  entitled  to  the  name  Rridger  gave  it,  for  the  grass  was 
excellent  upon  its  banks,  and  the  temptation  to  halt  was  difficult  to  resist.  The 
necessity  of  advancing  was,  however,  more  potent  than  the  luxury  of  a  good 
camping  ground,  and  we,  therefore,  continued  over  the  next  ridge  hoping  to  find 
a  suitable  spot  in  the  valley  beyond,  but  upon  reaching  it  no  water  could  be 
discovered,  and  all  the  grass  had  been  recently  burned. 

A  second  valley,  which  proved  to  be  in  the  drainage  of  the  Little  Horn,  was 
at  length  reached,  but  with  the  same  result.  A  third  ridge  having  more  gentle 
slopes  was  then  crossed  when  we  entered  the  valley  of  Grass  Lodge  creek,  a 
branch  of  the  Little  Horn. 

I  preceded  the  party  over  the  hill  and  was  sadly  disappointed  as  I  looked 
down  into  the  valley  to  see  the  black  marks  of  fire  along  the  west  side,  but  on 
reaching  the  opposite  bluff  we  ultimately  found  an  excellent  camping  ground, 

which  we  were  glad  to  occupy  at  4 J  o'clock,  having  traveled  14 J  miles. 
In  my  explorations  in  search  of  a  camp,  in  advance  of  the  party,  I  discovered 

in  a  thicket  on  the  banks  of  the  stream  the  finest  elk  I  had  ever  seen,  and  after 

encamping  informed  Bridger  of  the  fact.  He  started  in  search  of  the  game,  and 
just  before  dark  returned  and  reported  that  he  had  shot  the  animal  about  a  mile 
from  camp,  and  declared  it  to  be  one  of  the  largest  he  had  ever  met.  The  head 
and  horns  were  cut  off  to  enable  them  to  put  his  body  in  the  cart,  and  as  it  lay 
stretched  on  the  grass  it  seemed  longer  than  that  of  any  mule  in  our  herd.  We 
had  not  the  facilities  for  weighing  the  carcass  whole,  but  after  it  had  been 
dressed  according  to  the  requirements  of  the  commissary  department,  with  the 
necks  and  shanks  off,  the  four  quarters  aggregated  640  pounds.  The  head, 
horns,  and  hide  were  also  weighed,  and  the  total  showed  that  the  live  weight  of 

the  animal  was  over  1,000  pounds.  This  supply  of  fresh  meat  was  very  accept- 
able, as  we  have  had  less  than  usual  of  late. 

The  evening  was  bright  and  unusually  beautiful,  filled  with  all  the  charming 
effects  of  a  full  moon  and  grand  mountain  scenery. 

Sunday,  September  11. — -The  rest  of  the  Sabbath  was  doubly  acceptable 

after  one  of  the  hardest  week's  work  we  have  had  during  the  summer,  the  last 
two  days  having  been  especially  trying  on  our  animals. 

Dr.  Hayden  and  Mr.  Snowden  wished  to  visit  a  bluff  at  the  pass  of  the  Little 
Horn  this  morning,  but  as  Bridger  was  very  decided  as  to  the  danger  of  parties 
going  abroad  alone  while  there  were  such  evidences  of  the  vicinity  of  the 
Indians,  and  as  I  could  not  encourage  unnecessary  work  upon  the  Sabbath, 
the  project  was  abandoned.  Simply  as  a  question  of  physical  advantage,  the 
propriety  of  the  observance  of  the  Sabbath  as  a  day  of  rest  has  been  demonstrated 
to  my  satisfaction  by  the  experience  of  the  expedition  thus  far. 

The  day  is  bright  and  beautiful  and  rather  uncomfortably  warm  in  a  close 

tent,  the  thermometer  standing  at  70°  in  the  open  air. 
Monday,  September  12. — The  first  two  and  a  half  miles  of  our  route  to-day 

was  a  continual  ascent,  tasking  our  teams  severely,  but  after  climbing  about 
500  feet  above  the  stream  we  entered  upon  an  almost  perfectly  flat  open  plain 
some  two  miles  in  extent.  This  terminated  in  an  abrupt  slope  into  the  valley 
of  the  Little  Horn,  which  occasioned  us  considerable  difficulty,  the  vertical 
descent  being  full  700  feet.  Upon  reaching  the  valley  we  found  a  beautifully 
clear  stream  of  about  20  yards  in  width,  and,  at  the  point  at  which  we  crossed 
it,  15  inches  in  depth.  The  valley  is  quite  wide,  and  the  immediate  banks  of 
the  stream  are  bordered  by  a  thick  growth  of  bushes  and  briers. 

Leaving  the  valley  of  the  Little  Horn  we  ascended  the  hill  on  the  eastern 
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side  where  a  deep  gully  intercepting  our  route  caused  considerable  delay.  A 
fine  supply  of  wild  plum  was  found  upon  its  banks,  and  while  the  men  were 
engaged  in  regaling  themselves  with  the  fruit,  one  of  the  party,  James  Stephen- 

son, was  suddenly  attacked  by  a  large  she  grizzly  and  knocked  down.  The 
wagon  master  hastened  to  his  assistance  and  the  brute  retreated  to  a  neighboring 
thicket. 

A  grand  hunt  was  at  once  commenced  by  almost  every  member  of  the  party, 
but  soon  assumed  a  ludicrous  phase.  The  sportsmen  attempted  to  obtain  a  shot 
at  the  bear,  but  the  moment  they  came  in  sight  through  the  bushes  she  would 
make  a  vigorous  charge  and  scatter  the  crowd,  beating  immediately  a  hasty 
retreat  to  her  lair.  After  this  alternate  hunt  of  the  bear  by  the  hunters  and  the 
hunters  by  the  bear  had  been  repeated  several  times  she  failed  to  respond  to 
another  approach,  and  some  of  the  more  daring  of  the  party  crept  into  the  edge 
of  the  bushes  to  reconnoiter.  They  failed  to  find  her,  and  at  this  juncture  she 
was  discovered  crossing  the  crest  of  a  neighboring  hill  with  three  cubs,  just  out 
of  rifle  range.  Inasmuch  as  she  had  justly  earned  her  right  of  escape,  her  exit 
was  heartily  cheered. 

After  finally  reaching  the  top  of  this  ridge  we  descended  by  an  easy  grade  to 
the  valley  of  Pass  creek,  where  we  encamped,  having  travelled  13  miles. 

The  country  passed  through  is  the  best  seen  on  our  whole  route.  The  hills 
are  high  and  rugged ;  but  the  soil  is  good,  and  both  hills  and  valleys  are  cov- 

ered with  a  luxuriant  growth  of  bunch  grass.  All  that  the  country  needs  to 
make  it  a  desirable  residence  is  a  better  climate  and  a  larger  supply  of  timber. 
The  latter  is,  however,  more  abundant  than  in  most  localities  in  this  region,  the 
valleys  affording  a  present  supply  of  fuel,  and  the  neighboring  mountains  an 
indifferent  species  of  pine. 

A  large  portion  of  the  grass  has  just  been  burned  over,  and  the  surface  of  the 
country  is  therefore  black  and  forbidding ;  but  it  is  evident  that,  in  the  spring, 
the  prospect  is  most  beautiful  from  the  exuberance  of  verdure  and  foliage.  The 
close  proximity  of  the  mountains  not  only  adds  beauty  to  the  landscape,  but 
they  are  the  sources  of  numerous  brooks  of  clear  running  water  that  fertilize  the 
soil  and  teem  with  mountain  trout. 

Bears  are  very  numerous,  more  than  a  dozen  having  been  seen  in  the  course 

of  the  day's  march,  and  one,  a  yearling  cub,  was  brought  down  by  Bridger's 
rifle.  Elk,  deer,  and  antelope  have  also  been  seen  in  abundance,  and  we  can 
now  understand  why  the  Indians  cling  with  such  tenacity  to  their  country.  No 
buffalo  have  been  seen  to-day,  but  the  number  of  skeletons  visible  upon  all  sides 
show  that  at  times  they  are  to  be  found  here  in  large  numbers. 

Tuesday,  September  13. — We  started  this  morning  up  the  valley  of  the  stream 
upon  which  we  had  encamped,  and  after  crossing  it  found  a  good  road  to  its 
source.  We  then  crossed  a  low  divide,  reached  a  second  branch  of  the  same 
creek,  and  after  ascending  it  to  its  head  passed  over  a  rather  steeper  hill,  and 
arrived  at  the  drainage  of  Tongue  river,  striking  a  branch  which  heads  in  a  large 
hill  to  our  left.  In  passing  down  this  stream  we  encountered  one  or  two  diffi- 

cult hills  before  reaching  the  river  itself,  upon  the  banks  of  which  we  encamped 
after  a  march  of  14 J  miles.  Several  of  the  carts  were  upset  in  the  course  of  the 
march,  causing  vexatious  delays ;  but,  as  a  general  rule,  the  travelling  was  fine. 
The  general  aspect  of  the  country  remains  unchanged,  but  a  thick  smoky  atmos- 

phere has  prevented  our  enjoying  the  full  benefit  of  the  scenery  through  which 
we  have  passed  to-day.  As  we  gradually  approach  the  mountains  they  are 
increasing  in  grandeur.  While  Bridger  was  in  advance  of  the  train  to-day  he 
discovered  five  or  six  Indians  in  the  distance  apparently  watching  our  march. 
They  are  doubtless  the  fellows  who  stole  the  mule  on  Friday  night,  and  are 

now  seeking  opportunities  to  commit  other  depredations.  Our  camp  has,  there- 
fore, been  selected  with  special  reference  to  safety,  the  river  protecting  it  in 

front,  while,  upon  the  other  sides,  we  have  an  open  prairie,  which  they  will  not 
probably  be  bold  enough  to  cross  with  hostile  intent. 
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Wednesday,  Septembei'  14. — Our  precautions  against  Indian  robberies  prove 
not  to  have  been  thorough  enough,  and  this  morning  we  miss  a  number  of  minor 
portable  articles  (cups,  axes,  &c.,)  which  were  left  too  near  the  river  bank.  The 
Indians  appear  to  have  crept  along  in  the  shadows  on  its  edge,  and  thus  reached 
them.  The  boldness  of  the  theft  is  noteworthy,  especially  after  we  consider 
the  fact  that  two  sentinels  were  upon  duty  last  night — one  of  the  escort  and  one 
of  the  citizen  employes  detailed  specially  to  guard  against  possible  dangers.  I 
question,  however,  their  vigilance,  as  I  have  found  it  very  difficult  to  impress 
upon  the  party  the  necessity  of  incessant  watchfulness.  The  labors  of  the  day 
they  discharge  uncomplainingly,  but  the  guard  duty  at  night  they  seem  inclined 
to  neglect,  even  at  the  risk  of  personal  safety. 

Our  route  to-day  bore  directly  across  Tongue  river,  (a  beautiful  mountain  tor- 
rent about  40  feet  wide  and  a  foot  or  more  in  depth,)  and  thence  over  the  hills 

in  a  southeast  course,  keeping  nearly  parallel  to  the  mountains,  but  approaching 
them  gradually.  We  crossed  the  heads  of  several  small  tributaries  to  Tongue 
river,  the  undulations  of  the  surface  being  slight.  A  flat  plateau  separated  the 
streams,  the  valleys  of  which  were  broad  and  beautiful.  One  narrow  brook, 

flowing  in  a  cut  some  eight  or  ten  feet  deep,  was  the  only  one  that  we  experi- 
enced any  difficulty  in  crossing. 

The  last  descent  into  the  valley  in  which  we  encamped  was  long  and  steep, 
but  level,  and  accomplished  without  special  difficulty.  Our  camp  is  on  the  right 
bank  of  Goose  creek,  the  most  eastern  fork  of  Tongue  river,  and  the  stream  at 
this  point  is  25  or  30  feet  wide  and  8  or  10  inches  in  depth.  Our  camp  is  about 
six  miles  in  a  straight  line  from  the  summit  of  the  mountains  which  tower  sub- 

limely above  us  at  a  height  which  I  find  by  angular  measurement  to  be  over 
4,000  feet.  The  distance  travelled  to-day  was  12J  miles.  Heavy  clouds  and 
a  slight  rain  prevented  observations  at  night. 

Thursday,  Septe?nber  15. — Our  route  to-day  still  bore  to  the  southeast,  grad- 
ually approaching  the  mountains,  and  crossing  the  heads  of  several  small  trib- 

utaries of  Tongue  river.  Our  proximity  to  the  mountains  soon  rendered  the 
road  somewhat  broken,  all  the  small  water-courses  becoming  deep  ravines.  The 
hills  seemed  rounded,  and  were  covered  with  grass ;  but  the  travelling  became 
so  bad  that  we  determined  to  leave  the  mountain  edge,  and  in  about  six  miles 
turned  down  a  small  stream,  running  nearly  east,  that  seemed  convenient  for  our 
purpose.  The  road  was  good,  and  I  drove  in  advance,  as  was  my  custom,  to 
ascertain  the  nature  of  the  country.  Observing  that  the  train  did  not  follow  as 
I  had  expected,  however,  I  waited  until  Lieutenant  Smith,  commanding  the 
escort,  came  up  and  reported  that  one  of  his  wagons  had  broken  down,  and  that 
a  halt  was  necessary  to  repair  damages.  Returning,  I  found  the  party  in  camp 
after  a  march  of  only  about  seven  miles.  While  returning  to  the  train  my  first 
view  of  the  camp  struck  me  as  one  of  most  singular  beauty.  The  dark  and 
varied  outlines  of  the  mountains  formed  the  background  to  a  landscape  of  wide 
extent  and  attractive  features.  In  the  centre  the  circle  of  white  tents  and  wagon 
covers  reflected  the  bright  rays  of  the  sun,  and  the  smoke  of  camp  fires,  the 
groups  of  meu,  and  the  grazing  animals,  added  the  charm  of  busy  life  to  the 
scene ;  while,  upon  either  hand,  the  striking  contrasts  were  mellowed  down  by 

gently-sloping  hills  clad  with  verdure  of  all  the  picturesque  tints  of  autumn. 
The  canvass  of  the  painter  has  perpetuated  few  finer  scenes  real  or  ideal.  Upon 
parting  with  Lieutenant  Maynadier  it  was  mutually  agreed  that  should  either 
meet  with  misfortunes  that  demanded  the  assistance  of  the  other  we  shall  com- 

municate by  signals  of  smoke.  I  was,  therefore,  much  troubled  this  evening  at 
a  large  smoke  visible  to  the  north.  Our  compasses  were  brought  into  requisition, 
its  position  with  reference  to  our  route  determined  as  accurately  as  possible,  and, 
after  careful  consideration,  it  was  concluded  that  it  was  so  near  to  the  route  we 

have  ourselves  followed  that  it  could  not  be  the  other  party.  Dr.  Hayden  came 
into  camp  this  evening  from  a  ride  in  the  mountains,  and  reported  that  a  snow- 
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clad  peak  is  in  sight  from  the  top  of  the  mountain  ridge,  along  the  base  of  which 
we  have  been  for  several  days  travelling.  I  at  once  planned  a  little  side  excur- 

sion for  to-morrow  to  enable  me  to  see,  and,  if  possible,  locate  it.  The  country- 
traversed  to-day  is  good,  but  not  as  fine  as  that  we  have  found  during  the  last 
few  days.  A  few  miles  to  our  left  (apparently  not  over  10  or  15)  the  hills  stand 

out  in  all  the  naked  deformity  of  "washed  lands,"  showing  that  the  belt  of  good 
land  close  under  the  foot  of  the  mountains,  and  through  which  our  route  lies,  is 
not  more  than  20  or  25  miles  in  width.  A  clear  night  enabled  me  to  obtain 
good  observations. 

Friday,  September  16. — Soon  after  the  train  was  in  motion  this  morning  I 
left  it,  and  in  company  with  Dr.  Hayden,  Mr.  Schonborn,  and  Mr.  Wilson, 
started  for  the  mountains.  We  rode  for  over  an  hour  before  we  reached  their 

base,  climbing  rising  ground  the  entire  time.  Selecting  the  most  favorable  point 
we  dismounted,  and  leading  our  horses,  as  we  were  afraid  to  leave  them,  we  com- 

menced a  long  and  tedious  ascent  which  lasted  until  about  noon.  We  were 
repaid  for  our  labors  upon  reaching  the  summit  of  the  ridge,  which,  however, 
we  found  was  very  far  from  constituting  the  summit  of  the  mountain.  Far  in 
the  distance  the  rugged  rocks  were  piled  above  us,  several  of  the  highest  peaks 
being  covered  with  snow.  Looking  to  the  left  through  a  deep  gorge  the  Clear 
fork  of  Powder  river  was  seen  sparkling  in  the  sunlight,  while  in  the  distance 
Pumpkin  butte  appeared  putting  up  from  the  level  prairie. 

The  desire  to  visit  the  distant  peaks  was  very  great,  and  gladly  would  I  have 
gratified  it  had  it  been  practicable,  but  a  single  glance  was  enough  to  shrow  that 
the  attempt  would  require  more  time  than  I  deemed  it  proper  to  spend  at  this 
season  for  this  purpose.  The  journey  would  be  a  long  and  wearisom  one  ; 
deep  valleys  and  high  ridges  would  have  to  be  crossed  and  thick  woods  pene- 

trated, all  of  which  would  not  only  consume  time,  but  horse-flesh,  neither  of 
which  can  be  spared  just  now.  We  were  therefore  compelled  to  content  our- 

selves with  visiting  two  well  defined  points  that  we  knew  had  been  fixed  by 
intersecting  lines  from  our  route,  and  by  compass  bearings  from  them  established 
the  position  of  the  highest  point,  with  a  considerable  degree  of  accuracy. 

While  descending  the  mountain  we  discovered  the  train  still  on  the  march, 
though  it  was  later  than  our  usual  hour  for  halting.  When  we  reached  the 
party  at  5  p.  m.,  they  were  hard  at  work  ascending  a  hill  which  proved  to  be 
the  dividing  ridge  between  the  waters  of  Tongue  and  Powder  rivers.  This  hill 
was  quite  steep  and  about  200  feet  high,  with  no  level  space  at  the  top.  The 
descent  was  also  abrupt,  but  only  about  40  or  50  feet,  verticle  measurement, 
before  reaching  the  bank  of  the  Clear  fork  of  Powder  river,  the  stream  running 
literally  upon  the  top  of  the  hill,  in  such  a  manner  that  a  cut  of  200  or  300 
yards  would  give  a  fall  of  about  150  feet  and  turn  the  water  into  Tongue  river. 

This  peculiarity  in  the  topography  was  so  striking  that  it  was  observed  by 
every  one  in  the  party  the  moment  the  summit  was  reached,  and  the  remark 

was  generally  made  "  what  an  excellent  location  for  a  water-power." 
The  road  to-day  has  severely  tasked  our  animals,  as  it  crossed  a  succession 

of  steep  ridges,  rendering  our  progress  very  slow.  One  creek  especially,  caused 
delay,  as  nearly  every  wagon  stalled  in  it.  The  elevation  is  getting  to  be  so 
great  that  the  mules  fail  to  perform  the  labor  they  would  be  equal  to  in  a  less 
rarified  atmosphere,  and  the  barometer  this  evening  reads  only  24.8  inches, 
indicating  a  height  of  over  5,000  feet.  We  are  to-night,  for  the  first  time, 
encamped  among  pines.  All  seem  exhausted  by  the  labors  of  the  day,  and  as 
it  was  nearly  dark  before  the  wagons  were  all  up,  we  were  compelled  to  encamp 
at  this  point,  though  it  was  far  from  being  secure  from  the  visits  of  the  Indians, 
whom  we  know  to  have  been  on  our  track  for  several  days  past. 

The  result  was  that  at  about  11  o'clock  we  were  startled  by  the  report  of  a 
gun  and  the  cries  of  one  of  our  sentinels.  I  rushed  from  my  tent  but  only  to 
see  the  form  of  an  Indian  dodging  into  a  neighboring  clump  of  trees,  and  meet 
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the  alarmed  guard,  whom  I  found  had  been  shot  with  two  balls  through  the 
muscles  of  the  upper  portion  of  his  arm.  He  stated  that  he  had  seen  a  man 
near  him,  whom  he  supposed  to  be  one  of  the  party  walking  about  camp  in  his 
drawers,  and  instead  of  hailing  the  individual  as  he  should  have  done  in  obedi- 

ence to  his  orders,  he  walked  towards  him. 

The  Indian  did  not  perceive  the  sentinel's  presence  until  he  was  but  10  paces 
distant,  and  then  finding  himself  discovered,  fired  and  ran.  The  wound  received 
by  the  man  proved  to  be  slight,  but  the  balls  had  passed  on  and  struck  one  of 
our  horses,  which  died  from  bleeding  in  a  few  minutes.  The  camp  was  of  course 
greatly  excited  at  this  rencontre,  and  scouts  were  sent  out  in  all  directions  but 
without  finding  any  traces  of  the  intruder  or  his  comrades. 

It  is  not  probable  that  the  savages  intended  anything  more  than  a  plundering 
visit  to  camp,  and  this  hypothesis  is  confirmed  by  the  fact  that  several  portable 

articles  are  missing  from  the  cook's  fire,  their  number  being  so  large  also  as  to 
induce  the  belief  that  the  Indian  who  fired  was  simply  one  of  a  band.  After 
the  excitement  had  subsided,  and  additional  guards  had  been  stationed,  we 
returned  to  sleep,  thankful  that  the  adventure  was  without  more  serious  results. 
The  party  have  now  a  forcible  conviction  of  the  imperative  necessity  of  con- 

tinual vigilance. 

Saturday,  September  17. — A  severe  storm  prevailing  this  morning  would 
have  prevented  a  change  of  camp  to-day,  had  not  the  experience  of  last  evening 
demonstrated  the  importance  of  such  a  step.  About  noon  a  temporary  lull  was 
therefore  improved,  and  the  train  started. 

The  Clear  fork  impinged  upon  the  bluff  just  below  our  camp,  making  it 
necessary  to  cross  at  once.  The  stream  at  this  point  is  quite  wide  and  cut  up 
into  several  channels. 

The  bed  is  also  filled  with  large  boulders,  many  of  which  we  were  compelled 
to  remove  to  make  a  passable  road,  and  as  a  result  of  the  consequent  delay,  we 

did  not  reach  the  opposite  bank  until  2  o'clock.  Here  we  found  a  narrow  bot- 
tom affording  an  excellent  road,  down  which  we  moved  rapidly  for  about  four 

miles,  to  a  point  at  which  the  valley  widened  sufficiently  to  furnish  a  camping 
ground  away  from  any  cover  convenient  for  our  Indian  visitors. 

Rain  commenced  falling  again  as  we  halted,  and  has  continued  till  this  time, 
(10  p.  m.)  The  wind  is  also  blowing  a  gale  from  the  north,  and  as  we  are  upon 
an  open  plain,  exposed  to  its  fury,  both  men  and  animals  must  suffer  severely. 
The  moon  does  not  rise  until  late  and  a  better  opportunity  for  a  night  attack 
could  hardly  be  imagined.  Our  camp  is,  however,  excellently  placed  and  no 
necessary  precautions  have  been  neglected. 

Sunday,  September  18. — The  night  passed  quietly,  aside  from  the  storm,  and 
the  morning  is  bright  and  beautiful,  though  the  mountain  tops  are  glistening  with 
snow.     The  day  has  been  spent  as  usual  in  camp. 

About  noon  a  party  of  Indians  were  discovered  approaching,  headed  by  a 
Spaniard  whom  we  had  seen  with  them  at  Fort  Sarpy,  and  they  marched  directly 
into  camp.  I  was  not  disposed  to  give  them  a  very  cordial  reception,  as  I 
deemed  it  probable  that  they  are  the  fellows  who  have  been  tracking  us  for  the 
past  two  weeks,  and  have  been  guilty  of  the  thieving  that  has  so  annoyed  us. 
They  pretended,  however,  to  be  entirely  ignorant  of  all  these  matters,  but  said 
that  they  had  seen  a  Blackfoot  trail,  it  being  the  custom  of  the  Crows  to  place 
all  rascality  to  the  credit  of  the  Blackfeet. 

Upon  more  close  questioning,  however,  they  admitted  that  a  party  of  five 
young  men  had  left  the  Crow  camp  the  day  after  we  did,  and  doubtless  these 
are  the  ones  who  have  paid  us  so  many  unwelcome  visits.  I  have  little  doubt 
also  that  our  guests  of  to-day  were  fully  conversant  with  all  that  had  happened, 
if  not  themselves  the  guilty  parties,  and  that  they  have  adopted  this  bold  method 
of  ascertaining  the  results  of  the  shot  of  night  before  last,  which  was  apparently 
fired,  rather  to  secure  escape  than  with  any  murderous  intention.     As,  however, 
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I  had  no  proof  of  this  I  made  a  virtue  of  necessity,  and  ordered  coffee  to  be 
given  them.  One  of  the  party  carried  a  shovel  that  had  been  missed  by  my 
escort  and  reported  stolen,  but  he  claimed  to  have  found  it  and  made  no  objec- 

tions to  its  return. 

The  Indians  located  themselves  on  the  bank  of  the  river,  and  during  the 
afternoon  I  had  an  opportunity  of  witnessing  a  curious  spectacle,  namely,  an 
aboriginal  sweat-bath  taken  by  four  of  the  savages.  The  modus  operandi  was 
as  follows:  They  first  erected  a  frame  work  some  eight  feet  in  diameter  and 
five  feet  high,  of  long  willows  planted  in  the  ground,  bent  in  proper  form  and 
wattled  together  with  great  care  and  regularity,  resembling  a  large  open  basket 
inverted,  and  having  an  entrance  sufficiently  large  to  admit  one  person.  A 
hole  12  or  14  inches  in  diameter,  and  eight  inches  deep,  was  then  excavated 
in  the  centre  and  all  the  dirt  carefully  removed.  Around  this  a  shallow  trench 
was  dug,  as  also  four  small  trenches  entering  it  at  right  angles  from  the 
circumference.  Willow  boughs  were  also  carefully  laid  around  the  hole,  and  the 
whole  of  the  structure  was  thickly  covered  with  buffalo  robes  and  blankets. 
A  fire  was  then  kindled  and  a  large  number  of  stones  heated.  These  prepara- 

tions having  been  completed,  four  men  entered  the  bath,  the  attendants  passed 
in  the  stones  and  vessels  of  water,  and  then  carefully  closed  the  entrance. 
Steam  was  generated  in  this  close  apartment,  by  throwing  water  upon  the  stones, 
so  effectually  that  its  inmates  were  compelled  to  call  three  times  for  fresh  air, 
which  was  supplied  by  the  attendants  making  a  small  opening  at  the  door. 
The  men  remained  in  this  bath  some  15  or  20  minutes,  when  they  emerged 

dripping  with  steam  and  perspiration.  Three  went  at  once  to  the  cold  moun- 
tain stream  and  washed  off,  while  the  fourth  contented  himself  with  laying  on 

the  ground  until  he  was  cooled.  A  more  effective  method  of  taking  a  vapor 
bath  could  hardly  be  desired,  and  I  learn  it  is  a  favorite  remedy  with  the  Crows 
for  almost  all  the  ills  to  which  savage  flesh  is  heir. 

In  the  afternoon  an  elk  was  seen  some  distance  below  camp,  and  two  of  the 
Indians  at  once  mounted  their  horses,  and  giving  chase  soon  succeeded  in  bring- 

ing it  down. 
As  night  approached  the  savages  moved  back  of  our  location,  and  after  dark 

burned  torches  for  some  time  on  each  side  of  their  own  camp-fires.  These 
were  undoubtedly  intended  as  signals  to  others  in  the  distance,  and  consequently 
excited  considerable  suspicion,  but  they  insisted  that  it  was  only  for  amusement, 
and  we  of  course  were  destitute  of  all  power  of  proving  the  contrary. 

The  Spaniard's  explanation  of  his  presence  with  the  band  is  that  he  was  sent 
by  Richard  at  Platte  bridge  to  bring  the  Crows  there  to  trade,  and  that  these 
14  are  all  that  he  was  able  to  induce  to  accompany  him.  His  appearance  is  not 
especially  in  his  favor,  but  I  have  entrusted  him  with  a  letter  to  be  mailed  at 
Platte  bridge. 

The  night  is  bright  and  clear,  and  we  obtained  observations  for  time  and  lati- 
tude.    The  thermometer  this  evening  stood  at  42°. 

Monday,  September  19. — We  left  camp  at  7J  o'clock,  our  course  continuing 
to  the  southeast  and  nearly  parallel  with  the  mountains.  On  climbing  the  hill 
from  the  valley  of  Clear  fork,  the  highest  peak  of  the  Big  Horn  range  came  in 
sight.  From  our  point  of  view  it  is  a  regularly  shaped  and  rather  flat  cone,  sur- 

rounded by  several  other  peaks  of  nearly  equal  height,  all  crowned  with  snow 
which  has  apparently  not  yielded  to  the  heat  of  summer. 

Passing  over  the  ridge  from  the  Clear  fork  of  Powder  river,  we  entered  the 
valley  of  Lake  De  Smit,  so  called  from  a  catholic  priest,  who  has  spent  many 
years  among  the  Indian  tribes  of  this  country.  It  is  a  small  pond,  some  three 
or  four  miles  long,  lying  between  the  branches  of  Clear  fork.  One  or  two 
small  streams  empty  into  it,  but  no  outlet  was  discovered,  and  Bridger  and 
Meldrum  agree  in  saying  that  it  has  none.  The  barometer  indicated  that  the 

pond  was  some  feet  lower  than  the  streams  upon  either  side,  but  this  is  not  suf- 
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ficiently  marked  to  attract  the  attention  of  the  casual  observer,  and  I  therefore 
attribute  the  frequency  of  its  mention  as  something  remarkable  to  the  fact  that 

it  is  the  only  sheet  of  water  of  the  kind  that  we  have  met  during  our  summer's 
wandering. 
We  passed  upon  its  southwestern  side,  leaving  quite  a  ridge  between  it  and 

our  route. 

We  soon  reached  the  valley  of  a  small  creek  flowing  into  the  southeastern 
branch  of  the  Clear  fork  of  Powder  river,  down  which  we  travelled  for  a  mile  or 
two,  and  then  crossing  the  point  of  land  near  the  junction,  reached  the  stream 
itself  upon  the  banks  of  which  we  encamped. 

The  country  through  which  we  have  been  passing  to-day  is  less  attractive 
than  that  about  the  head-waters  of  Tongue  river,  the  soil  being  poorer,  and  sage 
in  large  quantities  replacing  the  grass.  The  reddish  broken  hills  immediately 
upon  our  left  also  show  that  we  are  now  upon  the  borders  of  a  different,  and 
more  sterile  geological  formation.  Our  camp  is  located  upon  a  small  patch  of 
fine  grass,  but  it  is  all  there  is  in  sight  in  the  valley,  which  is  here  a  mile  wide. 
The  creek  has  little  or  no  timber  upon  it,  and  the  cheerless  prospect  is  before 

us  of  again  encountering  our  old  enemy — the  "  washed  lands." 
The  Indians  who  encamped  with  us  last  night,  left  early  in  the  morning, 

which  was  the  occasion  of  our  late  start.  We  overtook  them,  however,  at  our 

camping  ground  this  evening,  but  just  as  they  were  preparing  to  go  on,  which 
(much  to  our  satisfaction)  they  did  without  their  customary  resort  to  promiscu- 

ous and  importunate  begging. 
Several  of  the  highest  peaks  of  the  Big  Horn  range  are  visible  from  this 

camp  and  loom  up  grandly  and  boldly  against  the  clear  western  sky.  I  can- 
not help  constantly  regretting  my  inability  to  visit  them,  but  it  is  clearly  impos- 

sible to  spare  the  requisite  time  at  this  juncture.  I  have,  however,  located  them 
by  intersections  from  our  line  of  route,  and,  reading  the  angles  of  elevation  with 
the  sextant  and  artificial  hoiizon,  I  find  the  highest  visible  point  to  be  over 
7,000  feet  above  our  camp,  or  about  11,500  feet  above  the  sea  level.  The  night 

is  cloudy,  and  consequently  observations  were  impossible.  The  distance  trav- 
elled to-day  is  14.7  miles. 

Tuesday,  September  20. — Our  route  to-day  has  still  continued  parallel  with 
the  mountains,  but  a  change  in  the  direction  of  the  range  has  made  our  course 
almost  exactly  south.  The  road  has  been  good  though  rather  hilly,  but  the 
elevation,  averaging  over  5,000  feet,  has  told  upon  our  animals  by  reason  of  the 
rarity  of  the  atmosphere,  and  decidedly  impaired  their  capacity  for  labor. 

We  crossed  one  or  two  small  streams,  but  the  country  is  by  no  means  as  well 
watered,  nor  is  the  soil  as  good  as  that  found  before  leaving  the  Big  Horn. 
Sage  covers  much  of  the  surface  of  the  earth,  and  grass  is  becoming  scarce. 
The  mountain  range  on  our  right  is  also  of  less  height,  and  the  lofty  peaks 
visible  for  some  days  past  have  disappeared.  The  country  to  our  left  and  in 
front  of  us  seems  also  much  more  level,  and  the  hills  on  the  other  side  of  Powder 
river  can  now  be  seen  in  the  distance. 

Far  out  on  the  plain  "  Pumpkin  butte  "  is  also  visible — a  long  hill  with  a 
level  summit,  standing  between  Powder  river  and  the  headwaters  of  the  Shay- 
enne,  and  forming  a  marked  feature  in  the  landscape. 

The  larger  portion  of  our  route  to-day  lay  through  valleys  parrallel  with  the 
mountains,  the  hills  to  our  right  rising  to  considerable  heights,  and  a  distinguish- 

ing characteristic  of  the  topography  being  the  fact  that  all  the  dividing  ridge3 
between  the  streams  were  lower  at  the  foot  of  the  mountains  than  at  a  distance 

of  some  miles.  We  crossed  a  small  tributary  of  Powder  river  that  Bridger  calls 
Sandy  creek,  and  continuing  down  it  some  three  miles,  encamped  upon  one  of 
its  lesser  branches,  having  advanced  nearly  16  miles. 

The  day  has  been  quite  comfortable,  the  thermometer  standing  this  afternoon 

at  79°.     One  of  our  mules  broke  down  and  was  necessarily  abandoned,  and  all 
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the  animals  reached  camp  with  difficulty.  The  grass  is  here,  to  my  regret,  no 
better  than  at  our  last  camp,  and  I  can  see  but  little  opportunity  for  their 
recruiting.  The  only  fuel  here  also  is  drift-wood  from  the  mountains,  and 
buffalo  chips  which  are  not  very  plenty.  The  early  part  of  the  evening  was 
quite  clear,  but  it  soon  clouded  up. 

Wednesday,  September  21. — We  continued  to-day  nearly  due  south,  still 
skirting  the  mountains  and  crossing  several  small  streams  flowing  into  Powder 
river. 

The  country  travelled  over  has  differed  in  no  essential  respects  from  that 
through  which  we  have  passed  in  the  last  few  days,  consisting  in  the  main  of 
gentle  undulations  that  were  traversed  without  difficulty,  but  occasionally  varied 
with  sharp,  rocky  hills.  About  five  miles  from  camp  we  crossed  a  small  brook 
only  a  foot  or  two  wide,  but  very  mirey,  giving  on  this  account  much  trouble. 
In  crossing  it  a  member  of  the  party,  Mr.  Wilson,  refused  to  aid  me  in  lifting 
one  of  the  carts  from  the  slough,  upon  the  ground  that  he  had  not  been  assigned 
to  this  special  class  of  duty  by  the  Secretary  of  War.  I  promptly  released  him 
from  duty  of  any  kind  by  discharging  him  upon  the  spot,  only  permitting  him 
to  remain  with  us  until  we  should  reach  the  Platte  road.  This  disagreeable  occur- 

rence was  the  legitimate  result  of  the  presence  of  men  who  simply  owe  their 
connection  with  the  party  to  the  order  of  high  authority  and  not  to  the  needs  of 
the  expedition,  and  are  therefore  more  guided  by  motives  of  selfishness  than  a 
sense  of  duty. 

While  en  route  to-day  we  were  joined  by  three  Indians  who  came  with  us  to 
camp,  and  were  there  re-inforced  by  three  others.  They  proved  to  be  Arapa- 
hoes,  and  among  them  were  "  Little  Owl,"  one  of  their  head  chiefs,  and  "  Fri- 

day," also  a  chief,  who  speaks  English  quite  well,  having  spent  some  time  while 
a  boy  in  St.  Louis.  They  told  us  that  their  whole  village  of  180  lodges  was 
within  six  or  seven  miles  ;  and  they  also  brought  some  fresh  meat,  for  which  we 
exchanged  bacon.  This,  with  a  cup  of  coffee  and  a  few  buiscuit,  seemed  to  make 
them  well  satisfied  with  their  visit. 

Friday  informs  me  that  Major  Swiss,  the  Indian  agent  on  the  Upper  Platte, 
has  letters  for  us,  and  this  assurance  is  the  nearest  approach  to  news  from  our 
homes  that  we  have  enjoyed  since  leaving  the  Missouri.  It  is  at  least  a  grati- 

fication to  know  that  there  are  letters  for  us  somewhere,  although  weeks  may 
elapse  before  they  shall  reach  us. 

A  warm  south  wind  has  prevailed  all  day,  threatening  rain,  but  about  8  p. 
m.  the  wind  shifted  to  the  northeast,  and  it  has  become  uncomfortably  cold. 
This  would  be  a  bad  place  to  encounter  a  storm  of  any  duration,  as  there  is  no 
fuel  excepting  a  little  driftwood,  and  the  grass  is  miserable.  The  distance  trav- 

elled to-day  is  10.7  miles.     The  Indians  left  at  8  p.  m.  to  return  to  their  village. 
Thursday,  September  22. — The  morning  was  dark  and  rainy,  but  our  camp 

was  so  unsuitable,  being  almost  destitute  of  grass  or  wood,  that  I  determined  to 
move,  and  accordingly  we  commenced  our  march  in  the  middle  of  a  heavy 
shower,  though  with  fair  prospects  of  the  early  return  of  clear  weather. 
We  crossed  the  first  stream  about  two  miles  from  camp,  and  would  have 

stopped  had  there  been  an  adequate  supply  of  fuel  and  grass  ;  but  as  these 
essentials  were  still  lacking,  and  the  day  was  not  as  yet  very  disagreeable,  we 
pushed  on  in  search  of  better  quarters. 

The  storm,  however,  did  not  abate,  but  settled  down  into  a  steady  rain  with 
a  driving  northeast  wind.  A  thick  fog  also  closed  around  us,  shutting  out  all 
view  of  the  country,  and  greatly  embarrassing  our  selection  of  a  route,  even  the 
mountains  fading  from  our  sight  in  the  thick  mist.  Our  guide,  however,  did  not 
falter,  but  pointed  out  our  course  with  every  mark  of  complete  self-confidence, 
and  as  coolly  as  if  on  a  broad  turnpike  in  clear  weather,  and  amid  familiar  land- 
marks. 

The  first  part  of  our  course  was  over  high  rolling  ground,  and  the  dividing 
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ridge  between  Sandy  and  Willow  creeks,  being  an  elevated  level  plateau,  gave 
ns  four  or  five  miles  of  excellent  travelling.  The  descent  to  the  valley  of  Wil- 

low creek  was  quite  abrupt,  however,  and  here  we  again  found  ourselves  sur- 
rounded with  the  "  washed  lands,"  which  had  before  occasioned  us  so  much 

trouble,  and  now  compelled  a  long  detour  to  the  left  before  we  could  enter  the 
valley,  along  which  we  passed  to  the  bank  of  the  creek,  upon  which  we  encamped, 
having  travelled  14.7  miles.  $- 

The  march  has  been  very  trying  to  our  animals,  the  cold  rain  and  driving 
wind,  with  the  bad  roads,  causing  several  to  give  out,  and  another  mule  had  to 
be  abandoned.  We  are  to-night  partially  protected  from  the  wind  by  a  high 
bluff,  which  is  a  decided  improvement  upon  encamping  in  the  open  plain.  It 
is  raining  steadily  now,  and  the  darkness  is  intense. 

Friday,  September  23. — The  cold  northeastern  storm  of  yesterday  has  con- 
tinued almost  without  intermission,  and  consequently  we  have  not  moved  camp. 

The  day  has  been  spent  in  efforts  at  work,  but  it  has  been  so  exceedingly  disagree- 
able that  little  has  been  accomplished.  The  rain  has  stopped  this  evening  and  a 

few  stars  are  visible,  giving  "  token  of  a  goodly  day  to-morrow." 
Saturday,  September  24. — The  storm  being  over  and  the  morning  bright  and 

clear,  we  struck  our  tents  at  an  early  hour  and  resumed  our  march.  After  fol- 
lowing down  the  valley  of  Willow  creek  for  some  to  or  three  miles,  we  crossed 

it  and  ascended  the  ridge  between  it  and  Powder  river.  The  road  was  very 
heavy,  the  ground  being  saturated  with  rain,  giving  an  idea  of  the  difficulties 
that  would  attend  travelling  in  this  country  in  the  wet  season.  At  many  points 
it  was  with  the  utmost  labor  that  our  animals  could  move,  and  our  course  had 
to  be  selected  with  great  care.  Wherever  the  surface  of  the  ground  was  exposed 
hy  the  absence  of  grass,  it  was  about  impossible  to  even  ride  upon  horseback, 
but  by  following  the  ridges  we  made  tolerable  progress,  and  reached  Powder 

river  about  1  o'clock,  having  travelled  11  miles. 
Powder  river  at  this  point  possesses  the  same  characteristics  as  nearer  its 

mouth.  The  stream  is,  however,  very  muddy  from  the  recent  rain,  and  its  bed 
is  filltd  with  mire  and  quicksands,  rendering  the  selection  of  a  crossing  a  matter 

of  much  care.  The  banks  present  that  "washed"  appearance  with  which  we 
have  become  so  familiar,  although  it  is  not  quite  as  forbidding  here  as  further 
down.  There  can  be  no  doubt  of  the  truth  of  Bridgets  statement,  that  the 
same  general  features  prevail  throughout  the  whole  extent  of  the  stream,  and  in 
this  case  the  non-arrival  of  Lieutenant  Maynadier  and  party  is  fully  explained.  I 
shall  await  them  at  this  point,  as  per  agreement,  and  hope  that  a  rest  will  much 
improve  the  condition  of  our  jaded  animals.  The  night  is  clear,  and  we  observed 
for  time  and  latitude. 

Sunday,  September  25. — The  day  has  been  spent  in  camp,  with  the  customary 
services. 

The  weather  has  been  bright  and  beautiful,  to  the  intense  pleasure  of  every 
member  of  the  party. 

Monday,  September  26. — Mr.  Snowden,  Dr.  Hayden,  and  Mr.  Schonborn 
applied  this  morning  for  permission  to  visit  a  pass  over  the  mountains  that  is 
visible  from  camp,  each  wishing  to  advance  the  interests  of  his  own  department. 
I  gave  my  consent  gladly,  and  with  a  single  attendant  they  left  camp  to  be 
absent  until  to-morrow  night. 

Bridger  and  myself  turned  our  faces  down  stream  to  try  and  obtain  some 
information  in  regard  to  Lieutenant  Maynadier.  After  a  ride  of  about  15  miles 

we  came  to  the  ruins  of  some  old  trading  posts,  known  as  the  "  Portuguese 
houses,"  from  the  fact  that  many  years  ago  they  were  erected  by  a  Portuguese trader  named  Antonio  Mateo. 

They  are  now  badly  dilapidated,  and  only  one  side  of  the  pickets  remains 
standing.  These,  however,  are  of  hewn  logs,  and  from  their  character  it  is  evi- 

dent that  the  structures  were  originally  very  strongly  built.  Bridger  recounted 
Ex.  Doc.  77   5 
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a  tradition  that  at  one  time  this  post  was  besieged  by  the  Sioux  for  forty  days, 
resisting  successfully  to  the  last  alike  the  strength  and  the  ingenuity  of  their 
assaults,  and  the  appearance  of  the  ruins  renders  the  story  not  only  credible 
but  probable.  I  shaved  off  the  pickets  at  two  or  three  places,  and  wrote  on 
the  bright  surface  information  as  to  our  whereabouts  for  the  benefit  of  Lieutenant 
Maynadier,  if  he  should  chance  to  pass  in  this  direction,  and  then,  after  an 
unsuccessful  reconnoissance  of  the  surrounding  country  from  the  summit  of  a 

convenient  hill,'  returned  to  camp. During  my  absence  Lieutenant  Smith,  in  accordance  with  consent  previously 
obtained,  had  moved  camp  about  a  mile  further  down  stream  for  the  purpose  of 
securing  better  pasturage,  and  I  found  the  party  just  settling  themselves  in 
their  new  quarters. 

Tuesday,  September  27. — The  day  was  spent  in  eamp,  still  awaiting  the 
arrival  of  Lieutenant  Maynadier,  concerning  whom  I  am  commencing  to  feel 
somewhat  anxious. 

Bridger  made  a  short  excursion  to-day  towards  the  Platte  to  select  a  route, 
but  returned  with  a  rather  unfavorable  report.  The  course  recommended  I 
judge  to  be  anything  but  direct,  but  as  he  strenuously  insists  upon  its  superior 
feasibility  I  shall  follow  his  advice. 

The  party  returned  from  the  mountains  in  good  season  and  fine  spirits,  each 
having  abundantly  gratified  his  special  tastes  and  pursuits.  Mr.  Snowden 
claims  to  have  decidedly  improved  his  acquaintance  with  the  mountain  ranges. 
Dr.  Hayden  found  several  new  plants  and  many  fossils,  and  Mr.  Schonborn 
obtained  a  number  of  admirable  sketches. 

They  described  a  singular  topographical  feature  of  the  country  they  visited. 
A  small  stream  pierces  through  a  low  hill  in  its  course,  forming  one  of  the 
canons  so  common  in  this  country,  where  the  water-courses  pay  so  little  respect 
to  the  ridges  crossing  their  paths.  After  emerging,  however,  it  makes  a  sharp 
turn,  and  at  a  distance  of  but  a  ̂ ew  yards  again  flows  through  the  hill,  making 

thus  a  strange  double  canon.  A  sketch  of  Mr.  Schonborn's  has  well  preserved this  curious  freak  of  nature. 

Bridger  and  Doctor  Hayden  will  to-morrow  make  a  second  reconnoissance 
down  stream  in  search  of  Lieutenant  Maynadier,  and  if  they  are  unsuccessful 
I  have  decided  to  push  on  with  my  detachment  without  further  delay,  sending 
a  guide  back  to  find  and  bring  up  the  others,  if  it  shall  be  possible. 

Wednesday,  September  28. — A  dark  and  lowering  sky  did  not  prevent  the 
departure  of  the  down-river  party,  consisting  of  Lieutenant  Smith,  Doctor  Hay- 

den, Bridger,  and  Stephenson.  They  left  camp  with  the  expectation  of  being 
absent  three  days. 

About  noon  the  wind  shifted  to  the  northeast  and  rain  set  in,  but  about  4 
p.  m.  it  changed  to  snow,  and  for  a  time  the  flakes  fell  as  thickly  as  I  have 
ever  seen  them.  It  melted  as  rapidly,  however,  the  thermometer  not  sinking 
below  36°.  About  dark  the  fall  of  snow  ceased,  and  there  were  indications  of 
clearing  up,  the  thermometer  rising  to  40°. 

Thursday,  September  29. — The  morning  was  bright  and  clear,  the  thermom- 
eter standing  at  7  a.  m.  at  28°.  Thick  ice  formed  in  camp  last  night,  but  the 

bright  sun  rapidly  warmed  the  air,  and  at  noon  the  thermometer  had  risen  to 
60°,  with  a  south  wind  prevailing. 

The  day  was  spent  in  camp,  computing,  making  copies  of  notes,  &c,  &c. 
At  5  p.  m.  we  were  visited  by  a  war  party  of  11  Indians  on  foot,  who  proved 

to  be  Arapahoes  on  their  way  to  join  another  band  of  their  own  tribe,  or  a  body 
of  Sioux,  in  a  horse-stealing  expedition  among  the  Utes,  with  whom  they  are 
now  at  war.  I  may  remark  en  passant  that  horse-stealing  appears  to  be  one  of 
the  grand  objective  points  of  Indian  campaigning.  They  were  each  armed 
with  a  rifle,  and  all  carried  lariats  for  the  purpose  of  securing  their  plunder. 
As  usual  I  furnished  them  with  supper  to  avoid  arousing  any  unnecessary  ill 
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will,  and  at  its  close  they  repaid  us  by  one  of  their  native  concerts,  the  music 
of  which  may  be  soothing  to  the  savage  breast,  but  is  decidedly  irritating  to 
the  civilized  ear. 

They  formed  a  circle  about  the  fire,  standing  shoulder  to  shoulder,  and  then 
sang  in  a  species  of  aggravatingly-monotonous  strain,  marking  time  by  a  sway- 

ing motion  of  their  bodies,  at  intervals  enlivening  the  proceedings  by  ferocious 

yells,  preceded  by  short,  sharp  barks  like  those  of  au  angry  dog.  This  enter- 
tainment having  been  closed,  the  Indians  proceeded  to  comfortably  locate  them- 

selves about  our  camp  fires,  where  they  now  lie,  to  all  external  appearance,  in  a 
state  of  supreme  content. 

Friday,  September  30. — Our  Indian  guests  left  us  this  morning  immediately 
after  their  breakfast,  but  not  without  characteristically  begging  a  supply  of 
provisions  to  take  with  them. 

The  day  was  spent  in  camp  awaiting  the  return  of  the  reconnoitring  party, 
who  arrived  about  5  p.  m.,  without  any  tidings  of  Lieutenant  Maynadier.  They 
report  that  they  reached  a  point  not  far  from  fifty  miles  from  camp,  and  state 
that  a  train  would  be  compelled  to  travel  much  further  to  pass  over  the  same 
ground.  This  proves  that  if  Lieutenant  Maynadier  is  coming  by  Powder  river, 
as  he  expected,  he  is  so  far  behind  that  he  cannot  join  us  for  several  days,  pos- 

sibly for  a  week. 
I  have,  therefore,  decided  to  push  on  myself  to  the  Platte,  and,  if  he  is  not 

heard  from  before,  send  after  him  from  that  point.  My  party  is  too  small  for 
another  division,  and  my  animals  are  too  much  exhausted  for  such  a  journey, 
even  if  I  felt  justified  in  sparing  the  men. 

Saturday,  October  1. — We  left  camp  at  7j  o'clock  a.  m.,  for  the  Platte,  our 
route  lying  west  of  direct,  the  guide  claiming  that  he  knows  the  country  per- 

fectly, and  that  this  course  is  indispensable  to  securing  a  good  road.  Follow- 
ing up  the  valley  of  Powder  river  we  found  our  progress  impeded  by  high  sage 

and  deep  ravines,  which  compelled  us  to  cross  the  stream  repeatedly,  the  hills 
on  either  side  being  so  high  and  steep  as  to  forbid  our  venturing  among  them. 

About  nine  miles  from  camp  we  crossed  the  mouth  of  Red  Canon  creek,  a 
stream  very  appropriately  named,  as  it  flows  between  high  rocky  banks  of  the 
brightest  red,  the  water  itself,  also,  taking  on  the  same  brilliant  hue.  After  the 
crossing  a  bold  point  gave  us  some  trouble,  but  we  ultimately  reached  the  valley 
of  the  Powder,  upon  which  is  located  our  camp  to-night,  in  the  midst  of  a  small 
bottom,  covered  with  tall,  coarse  grass  and  rushes,  upon  which  our  animals  are 
faring  sumptuously. 

The  country  we  are  now  in  is  generally  identical  with  that  we  have  uniformly 
found  about  the  course  of  Powder  river,  wherever  we  have  met  that  stream. 

The  geological  formation  of  the  opposite  banks  of  the  river  is  strikingly  differ- 
ent. The  right  is  of  dark  brown  or  slate  color  and  of  the  setaceous  formation, 

while  the  left  is  of  the  Jurassic,  and  consists  of  rugged  rocks,  upheaved  and  out- 
cropping in  all  directions.  The  soil  in  the  narrow  valley  cannot  be  regarded 

as  good,  the  luxuriant  growth  of  sage  proving  too  plainly  its  sterility. 

The  distance  travelled  to-day  was  11  miles,  to  accomplish  which  we  were 
compelled  to  be  moving  eight  hours  and  to  use  the  shovel  and  pick  freely. 

Sunday,  October  2. — This  is  the  only  Sabbath  of  the  season  upon  which  I 
have  moved  camp,  but  I  have  deemed  it  in  this  instance  to  be  a  case  of  abso- 

lute necessity,  as  it  is  of  the  utmost  importance  that  we  should  reach  the  Platte 
at  the  earliest  possible  moment,  in  order  that  we  may  send  back  for  Lieutenant 

Maynadier's  party,  should  not  news  from  them  reach  us  by  that  time.  I  was 
amused  on  the  march  at  a  discussion  between  two  of  the  party  in  regard  to  the 

day  of  the  week.  One  insisted  that  it  was  Sunday,  but  the  other  replied  :  "I 
tell  you  it  ain't.  Don't  you  know  the  captain  never  moves  on  Sunday  ?"  This 
was  conclusive  at  first,  and  until  I  explained  the  fact  and  the  reason  of  our  devi- 

ation from  an  established  rule. 
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Our  route  still  bore  up  the  valley  of  Powder  river,  or  at  least  of  one  branch 
of  it,  and  the  stream  we  are  on  seems  to  be  the  main  fork.  As  to  the  road  it  is 

only  necessary  to  say  that  our  progress  was  but  about  a  mile  an  hour.  A  suc- 
cession of  deep  gullies  were  crossed  in  the  first  part  of  the  march,  and  after  about 

four  miles  advance,  we  passed  through  the  thickest  undergrowth  I  have  seen  in 
this  country.  Willows,  vines,  and  briers  had  to  be  cut  out  of  the  path,  but  at 

length  we  struck  a  wide  Indian  trail  that  brought  us  through  with  compara- 
tively little  further  trouble. 

During  our  march  the  stream  was  also  crossed  and  re-crossed  several  times. 

Our  camp  for  to-night  is  at  the  "  Red  Buttes  of  Powder  river,"  which  constitute 
a  very  marked  geological  feature.  One  large  butte,  standing  in  the  middle  of 
the  valley  and  seen  from  a  distance,  greatly  resembles  a  crumbling  castle.  The 
towers  and  bastions  are  all  complete,  and  the  likeness  to  an  old  ruin  is  indeed 
extraordinary.  Similar  buttes  extend  up  the  right  bank  of  the  stream  for  miles 

above  our  camp,  all  preserving  the  ruin-like  appearance,  innumerable  birds'  nests 
clinging  to  their  sides  completing  the  picture.  The  rock  is  a  hard,  indurated 

clay,  and  the  red  tinge  it  gives  to  the  water  proves  it  to  be  easily  soluble  and  there- 
fore of  no  great  economical  value. 

The  day  has  been  bright  and  beautiful,  and  the  evening  is  clear,  but  chilly. 
Monday,  October  3. — Our  route  to-day  still  continued  up  the  valley  of  Powder 

river,  having  on  our  left  the  remarkable  red  bluffs  encountered  yesterday,  which 
are  a  constant  source  of  admiration  and  amazement.  A  striking  feature  is  their 
steep  sides,  which  render  them  almost  impassable.  Dr.  Hayden  succeeded  in 
reaching  the  summit  some  distance  below  camp,  and  after  following  the  crest  for 
some  miles,  all  the  time  in  sight  of  the  train,  he  was  obliged  to  retrace  his  steps 
before  he  could  again  descend  into  the  valley.  If  these  rocks  were  in  an  acces- 

sible region  they  undoubtedly  would  attract  more  attention  from  wonder-seeking 
tourists  than  the  famous  Palisades  of  the  Hudson. 

Our  road  lay  on  the  left  bank  of  the  stream  for  some  distance,  but  deep  gul- 
lies compelled  us  to  make  several  crossings  and  necessitated  the  free  use  of  the 

pick  and  shovel.  Four  miles  from  camp  the  valley  becomes  very  narrow  and 
our  only  feasible  route  led  through  the  canon,  with  high,  rocky  banks  upon 
either  side.  About  six  miles  from  camp  we  entered  the  canon  of  a  small  branch 
coming  in  from  the  left,  up  which  we  passed  for  half  a  mile  before  we  could 
emerge,  when  we  crossed  the  point  and  again  reached  the  stream,  which  we  have 
since  followed.  The  canon  above  us  is  impassable,  however,  and  we  will  be  obliged 
to  again  abandon  the  stream  at  this  point.  As  Bridger  says  we  will  not  find 
water  for  nearly  ten  miles,  I  ordered  the  train  to  halt,  although  we  had  advanced 
only  seven  and  a  quarter  miles. 

Tuesday,  October  4. — Our  route  this  morning  was  directly  over  the  hills,  and 
thence  parallel  to  the  stream.  The  first  mile  or  two  was  a  gradual  ascent  over 
hard  ground  and  with  good  travelling  then  for  five  miles.  The  road  ran  along 
a  level  plateau,  whence  it  at  last  descended  by  an  abrupt  hill  into  the  valley. 
Here  we  encountered  one  of  the  few  evidences  of  the  existence  of  industry  among 
the  Indians.     We  were  following  a  trail  which  was  plainly  of  much  importance. 

The  steep  descent  which  it  here  met  had  been  originally  rendered  nearly 
impassable  by  an  immense  number  of  boulders,  but  these  had  been  carefully  and 

systematically  piled  up  in  low  pyramids  on  the  side,  leaving  a  road  of  compara- 
tive excellence.  Bridger  claims,  however,  that  this  was  never  finished  as  a 

single  undertaking,  as  no  Indians  would  have  been  guilty  of  such  a  sensible 
work,  and  his  theory  is  that  separate  parties  have  consumed  a  long  series  of 
years  in  accomplishing  this  result. 

The  valley  reached  over  this  highway  is  from  one  to  two  miles  wide,  and  ten 
to  twelve  long,  and,  although  it  is  6,000  feet  above  the  ocean,  is  closed  on  all 
sides  by  mountains.  On  the  left  are  the  lied  Buttes  before  spoken  of,  while  to 
the  right  lay  the  dark,  frowning  heights   of  the  Big  Horn  mountains,  cut  by 
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numerous  canons.  The  valley  is  so  nearly  level  that,  but  for  the  stream  flowing 
gently  through  it,  the  slope  would  scarcely  be  perceptible.  It  is  a  bright  gem 
in  a  rough  mountain  setting,  and  apparently  fulfils  all  the  conditions  of  the 

"  happy  valley"  of  Rasselas,  save  the  inhabitants.  A  single  Indian  grave, 
the  body  deposited  on  an  elevated  platform,  was  the  only  evideuce  of  even  the 
presence  of  Indians  at  any  time  within  its  rocky  walls. 

We  continued  some  eight  miles  further  up  this  valley  and  encamped  under  a 
bluff  on  the  right  side,  after  a  march  of  15J  miles.  The  day  has  been  dark 
and  dreary,  and  a  cold  northeast  wind  has  prevailed,  making  us  fear  a  storm  at 
any  moment,  and  rendering  the  shelter  of  the  rocks  very  desirable. 

Wednesday,  October  5. — Our  "  happy  valley,"  through  which  we  yesterday 
travelled  so  pleasantly,  proved,  like  a  bad  habit,  exceedingly  difficult  to  forsake. 
Our  egress  was  barred  by  a  succession  of  rugged  spurs  of  the  mountains,  with 
deep  ravines  interlying,  and  their  steep  sides  blocked  up  by  large  and  jagged 
boulders  ;  the  road  being  thus  as  bad  as  it  could  possibly  be  and  yet  be  passable. 
The  high  red  bluffs  on  our  left  still  continue,  and  have  compelled  us  to  travel 
far  to  the  westward  of  a  direct  route  in  order  that  we  might  avoid  them. 

After  severe  labor  until  3  o'clock  in  the  afternoon,  we  found  a  small  spring 
near  the  summit  of  the  ridge  bounding  the  valley  on  the  southwest,  and  near 
this  we  encamped  after  a  march  of  llf  miles. 

The  country  traversed  has  been  exceedingly  barren  and  destitute.  No  timber 
exists  save  stunted  pines  on  the  mountains,  and  a  very  thin  growth  of  bunch 
grass  upon  some  of  the  ridges,  and  the  neverfailing  sage  (artemisia)  completes 
the  vegetation.  Our  camp  is  immediately  under  a  bluff,  and  a  scattered  growth 
of  stunted  cedars  upon  it,  with  driftwood  in  the  gullies,  constitutes  our  entire 
stock  of  fuel. 

Thursday,  October  6.^-A  gradual  ascent  of  about  a  mile  and  a  half  brought 
us  easily  this  morning  to  the  summit  of  a  pass,  leading  into  what  we  at  first 
supposed  to  be  the  valley  of  the  Platte.  After  travelling  down  a  small  stream 
for  a  few  miles,  however,  it  became  evident  that  we  were  in  the  eastern  drainage 
of  the  Big  Horn.  Leaving  the  stream  we  skirted  the  eastern  edge  of  the  Wind 
River  basin,  passing  over  an  almost  level  country  without  a  stick  of  timber  visible, 
and  but  little  sage  and  still  less  grass.  The  excellence  of  the  road  was  an 
advantage,  as  the  nature  of  the  country  compelled  us  to  make  an  unusually  long 
march. 

About  12  miles  from  camp  we  found  a  small  spring,  which  would  have  given 
us  a  scanty  supply  of  water,  but  as  there  was  no  pasturage  nor  fuel  it  was  thought 
advisable  not  to  halt.  Four  miles  further  we  entered  the  valley  of  the  Platte. 
Flanking  parties  were  thrown  out  to  look  for  water,  but  we  were  compelled  to 
travel  until  after  sundown  before  any  was  found.  The  supply  of  grass  was  then 
most  miserable,  and  not  a  stick  of  wood  was  visible.  Sage  and  buffalo  chips 
answered,  however,  for  fuel,  and  we  were  glad  to  break  a  fast  of  over  13  hours. 

The  country  passed  over  to-day  has  been  a  barren  desert,  its  soil  being  a  light 
clay,  which  is  baked  by  the  sun  and  produces  absolutely  nothing  of  value.  To 
the  right  the  level  plain  is  as  monotonously  cheerless  as  can  be  imagined.  A 
slight  deviation  from  our  route  enabled  us  to  look  down  the  valley  of  Powder 
river,  and  the  prospect  in  that  direction  was  equally  desolate,  with  the  addition 
of  the  fact  that  the  ground  was  much  more  broken,  presenting  all  the  disagreeable 
features  that  appear  to  uniformly  mark  the  course  of  this  river.  Our  animals 

are  to-night  crowded  into  the  narrow  bed  of  the  stream,  the  only  spot  where 
grass  is  to  be  found. 

Friday,  October  7. — Our  mules  and  horses  were  too  much  exhausted  by 

yesterday's  labors  for  either  an  early  start  or  a  long  march.  We  moved  off 
about  half  past  8  o'clock,  and  after  travelling  over  a  barren,  sandy  plain  for  six 
miles,  found  some  rain-water  standing  in  pools  in  the  old  bed  of  a  dried-up  stream 
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There  being  no  prospeet  of  a  better  camping  ground,  and  the  condition  of  the 
animals  being  exceedingly  reduced,  I  determined  to  halt  and  encamp. 

This  country  is  the  most  barren  yet  seen,  and  except  in  the  very  narrow  val- 
leys the  only  vegetation  is  a  sparse  growth  of  grass,  varied  with  clumps  of  very 

small  sage.  From  a  cursory  inspection  of  the  land  adjacent  to  our  line  of  march, 
I  have  roughly  estimated  that  the  vegetation  of  all  kinds  (sage,  grass,  &c.)  only 
covers  about  one-fifth  or  one-sixth  of  its  surface. 

The  small  valleys  are  our  sole  reliance  for  subsistence  for  our  animals  and  for 

our  supply  of  fuel.  The  soil  when  wet  becomes  a  thick  and  clayey  mud,  cling- 
ing to  the  feet  in  large  masses,  and  rendering  locomotion  almost  impossible. 

Saturday,  October  8. — On  gaining  the  summit  of  the  first  hill  encountered 
this  morning,  the  mountains  on  the  south  side  of  the  Platte  came  in  view,  and 
by  their  proximity  encouraged  us  with  the  expectation  of  soon  reaching  the 
much-talked-of  Platte  road.  Our  route  led  southeast,  leaving  the  stream  upon 
which  we  had  encamped,  and  crossing  several  valleys  draining  into  it. 

The  road  was  tolerably  good,  and  our  progress  fair;  but  our  animals  are  too 
much  worn  out  for  long  marches,  and  we  therefore  encamped  by  a  small  pond 
of  rain-water  on  the  prairie,  with  no  fuel  but  sage,  after  a  journey  of  11  miles. 
The  hardships  of  the  past  week  have  been  enormous,  and  a  similar  experience 
in  the  next  seven  days  would  compel  the  abandonment  of  our  wagons. 

Sunday,  October  9. — The  day  was  spent  in  camp  as  usual,  as  notwithstanding 

my  anxiety  in  regard  to  Lieutenant  Maynadier's party,  the  exhaustion  of  both 
men  and  beasts  renders  rest  indispensable. 

Monday,  October  10. — From  camp  this  morning  our  route  bore  across  the 
hills,  leaving  the  stream  upon  our  left.  After  advancing  three  or  four  miles  we 
reached  the  valley  of  another  branch,  down  which  we  followed.  It  soon  became 
wider,  and  contained  far  better  grass  than  has  been  found  for  some  time,  though 
in  several  places  the  soil  was  covered  to  the  depth  of  several  inches  with  a  white 

salt,  or,  as  Biidger  calls  it,  "alkali."  This  is  an  impure  soda,  although  in  some 
places  it  is  found  of  sufficient  purity  to  be  used  for  culinary  purposes. 

The  stream  where  we  first  struck  it  was  a  running  brook  of  palatable  water, 
but  five  or  six  miles  below  it  became  very  salt,  and  the  water  was  found  only  in 
holes.  After  we  had  travelled  15  miles  we  halted  for  the  night  at  a  point  far  less 
eligible  for  a  camp  than  many  localities  we  had  passed. 

After  encamping  I  rode  in  advance  to  ascertain  our  exact  whereabouts,  and 
soon  came  in  sight  of  the  valley  of  the  Platte,  the  Red  Buttes,  and  the  Laramie 

hills.  It  was  evident  that  another  day's  march  would  bring  us  to  the  Platte road. 

Tuesday,  October  11. — As  the  train  was  leaving  camp  this  morning,  I  started 
with  Dr.  Hayden  and  Wilson  for  the  Platte  bridge.  We  followed  down  the 
stream  upon  which  we  had  been  encamped  some  distance,  finally  turning  to  the 
right,  and  after  riding  for  about  six  miles  reached  the  Platte  road,  near  the  Red 
Buttes.  Before  starting  I  had  in  my  ignorance  asked  Bridger  if  there  was  any 
danger  of  crossing  the  road  without  knowing  it.  I  now  understand  fully  his 
surprise,  as  it  is  as  marked  as  any  turnpike  at  the  east.  It  is  hard,  dry,  and 
dusty,  and  gave  evidence  of  the  immense  amount  of  travel  that  passes  over  it. 
Indeed  we- had  not  followed  it  a  mile  before  we  came  upon  an  ambulance  with 

ladies  in  it,  bound  for  the  "  States,"  and  we  were  very  seldom  out  of  sight  of 
some  vehicle  upon  this  great  highway. 

The  fact  of  again  reaching  a  regular  road  appeared  to  impart  new  life  even  to 

our  jaded  horses,  and  we  rode  on  at  a  rapid  rate  until  we  reached  Richards's 
trading  post  at  the  Platte  bridge,  having  travelled  about  18  miles.  Here  I 
received  the  pleasing  news  that  Lieutenant  Maynadier  was  close  at  our  heels, 
on  our  trail,  some  Indians  having  just  arrived  at  the  bridge  who  had  seen  his 
party  near  the  head  of  Powder  river.  I  was  also  so  fortunate  as  to  receive  a 
single  letter,  which  constituted  our  latest  news  from  home,  though  it  was  four 



EXPLORATION    OF    THE    YELLOWSTONE.  71 

months  old.  I  learned  also  that  a  mail  was  waiting  for  us  at  the  Indian  agency 
at  Deer  creek,  and  engaged  Richard  to  send  for  it.  I  also  made  arrangements 
to  get  up  our  winter  supplies  from  Fort  Laramie ;  and  after  taking  dinner  under 
a  roof,  off  from  a  table,  and  on  a  stool — luxuries  we  had  not  known  since  leav- 

ing Fort  Pierre — returned  to  the  Red  Buttes,  where  my  party  was  in  camp, 

having  reached  that  point  about  1  o'clock. 
I  found  some  evidences  of  our  return  to  "civilization  "  that  were  not  so  agree- 

able. Two  neighboring  houses  were  devoted  to  the  sale  of  liquor,  and  a  large 
number  of  the  party  were  consequently  in  a  state  of  uproariousness  that  had 
converted  the  camp  into  a  bedlam,  which  it  required  great  efforts  upon  my  part 
to  subdue.  The  commander  of  the  escort  was  invisible,  and  had  certainly  made 
no  efforts  to  maintain  order  or  enforce  discipline. 

My  object  was  now  to  select  a  suitable  place  for  winter  quarters  and  detail  a 
portion  of  the  party  for  their  preparation,  while  the  others  should  be  engaged  in 
procuring  provisions  and  making  a  reconnoissance  in  the  direction  of  the  head- 

waters of  the  Shayenne  and  Pumpkin  Butte,  to  develop  a  district  of  country  that 
had  not  been  reached  by  either  Lieutenant  Warren  or  myself.  I  determined 

first  to  examine  the  valley  of  Carson's  creek,  which  empties  into  the  south  side 
of  the  Platte  above  Red  Buttes,  and  if  that  should  not  prove  suitable  for  a  winter 
residence,  then  go  east  until  I  found  an  eligible  location,  knowing  that  at  the 
worst  we  could  obtain  a  resting  place  at  Fort  Laramie. 

Wednesday,  October  12. — I  left  the  party  in  camp  to-day,  while  I  accompa- 

nied Bridger  to  look  at  the  valley  of  Carson's  creek,  as  previously  determined. 
As  I  was  about  departing  I  observed  that  the  escort  were  also  making  prepara- 

tions for  moving.  I  inquired  of  the  officer  in  command  what  his  purpose  was, 

and  learned  that  he  intended  taking  his  command  to  Carson's  creek.  I  replied 
it  was  my  wish  that  they  should  remain  in  camp,  and  accordingly  gave  him 
orders  to  that  effect.  He  replied  with  an  oath  that  he  should  do  as  he  pleased, 
as  I  had  no  power  to  give  him  orders.  Knowing  that  I  certainly  had  not  the 
means  of  enforcing  my  commands,  I  rode  on  to  make  the  proposed  examination, 
and  was  satisfied  that  the  place  was  not  such  as  was  required,  the  grass  being 
poor  and  the  timber  unsuitable  for  building  huts.  Upon  my  return  I  found  my 
escort  gone  and  Lieutenant  Maynadier  in  camp,  having  come  on  in  advance  of 
his  party. 

I  wish  here  to  state  the  result  of  the  disobedience  of  orders  upon  the  part  of 
the  commanding  officer  of  the  escort.  He  was  tried  by  court-martial  for  the 
offence,  and  acquitted;  not  for  want  of  proof,  but  because  the  court  held  that  I, 
as  an  engineer  officer,  could  not  command  troops,  basing  their  finding  on  the  63d 
article  of  war,  which  provides  that  engineer  officers  shall  not  be  put  upon  or 
assume  duties  out  of  the  line  of  their  profession,  and  paragraph  14  of  the  Army 
Regulations,  which  provides  that  engineers  shall  not  assume  the  command  of 
troops. 

If  the  finding  in  this  case  is  correct,  then  an  engineer  officer,  in  discharge 
of  his  legitimate  duty,  requiring  the  co-operation  of  troops,  is  at  the  mercy  of 
the  line  officer,  who  is  not  obliged  to  co-operate  with  him  further  than  his  own 
inclinations  may  prompt.  It  seems  to  me  that  such  a  conclusion  is  far  from 
warranted  by  either  the  Articles  of  War  or  the  regulations.  An  officer  of  engi- 

neers is  regularly  assigned  to  duty,  in  the  line  of  Ms  profession,  by  a  common 
superior  having  the  right  to  issue  the  order.  If  such  duty  cannot  be  performed 

without  troops,  I  submit  that  he  does  not  assume  command  of  troops  by  exer- 
cising the  authority  due  to   his  rank. 

The  right  to  order  on  duty  carries  with  it  the  right  to  order  in  command  of 
the  troops  required  to  perform  that  duty,  it  being  distinctly  understood  that  the 
duty  is  such  as  legitimately  pertains  to  the  functions  of  the  engineer  officer. 
Any  other  construction  involves  the  military  absurdity  of  supposing  a  junior 
has  the  right  to  thwart  the  purposes  of  the  officer  giving  the  original  order. 
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I  have  stated  my  views  in  this  case  because  I  deem  it  a  matter  of  vital  im- 
portance to  the  engineer  corps.  In  the  discharge  of  their  duties  they  are  held  fully 

responsible ;  and  yet  whenever  these  duties  require  co-operation  of  troops,  they 
are  placed  at  the  mercy  of  the  officer  in  charge  of  such  troops  without  the 
slightest  regard  to  relative  rank. 

The  arrival  of  Lieutenant  Maynadier's  party,  followed  by  that  of  the  mail 
towards  evening,  caused  excitement  enough,  however,  to  divert  our  thoughts 
from  other  matters,  and  the  close  of  the  day  was  spent  in  acquainting  ourselves 
with  the  first  news  from  home  and  friends  obtained  since  leaving  St.  Joseph. 
Lieutenant  Maynadier,  it  was  found,  had  travelled  some  90  miles  further  than  had 
we,  and  this  fact  accounts  for  the  delay.  He  met  with  no  accidents,  however, 
and  struck  our  trail  near  the  selected  point  of  meeting  on  Powder  river.  Lieu- 

tenant Maynadier's  report  of  his  expedition  will  be  found  in  full  herewith,  marked 
Appendix  A. 

The  period  from  October  13  to  October  17  was  consumed  in  search  along  the 
Platte  road  for  a  suitable  location  for  winter  quarters,  and  it  is  not  necessary  to 
describe  our  march  over  a  route  so  well  known.  We  finally  settled  upon  some 
unfinished  houses  near  the  Indian  agency  of  the  Upper  Platte,  which  the  agent, 
Major  Swiss,  kindly  invited  me  to  occupy.  The  buildings  had  been  commenced 
by  the  Mormons  some  years  ago  as  a  way  station  on  the  route  to  Salt  Lake,  and 
part  of  them  had  been  finished  and  were  now  occupied  by  Major  Swiss.  The 
others  were  in  a  half-completed  state,  and  by  taking  these  we  were  saved  consid- 

erable labor,  and  obtained  far  better  quarters  than  otherwise  would  have  been 
possible. 

On  the  16th  snow  fell  all  day,  but  did  not  last  long,  the  temperature  being 
about  32°. 

On  October  18  I  gave  Mr.  Snowden  instructions  to  make  a  reconnoissance  to 
the  northward  of  our  present  location  and  determine  the  sources  of  both  branches 
of  the  Shayenne.     His  report  will  be  found  herewith,  marked  Appendix  B. 

On  the  18th,  also,  we  commenced  work  on  the  corrals  and  shed  for  our  ani- 
mals, but  found  the  day  too  windy  for  effective  labor. 

From  October  19  to  November  3  I  was  engaged  in  a  trip  to  and  from  Fort 
Laramie,  and  in  procuring  supplies  and  provisions  for  the  winter.  I  was  kindly 
received  by  all  the  officers  in  the  fort,  and  my  thanks  are  due  to  all,  especially 

to  Major  H.  Day,  2d  infantry,  commanding,  for  his  efforts  to  aid  me  in  all  possi- 
ble ways. 

I  started  for  Laramie  with  a  supply  of  provisions,  my  tents,  and  a  cook, 
taking  it  for  granted  that  we  should  be  obliged  to  camp  out  and  rely  upon  our 
own  commissariat  for  provisions,  as  on  our  journey  since  leaving  Fort  Pierre.  I 
soon  discovered  my  mistake,  however.  Houses  were  found  every  ten  or  fifteen 
miles,  and  I  was  much  surprised  to  learn  that  if  one  would  be  satisfied  with  the 
accommodations  they  afforded,  the  journey  could  be  made  from  the  Missouri  to 
the  Pacific  with  reliance  upon  these  frontier  hotels,  which  are  found  about  every 
fifteen  miles  along  the  whole  route. 

The  Indians  were  perfectly  peaceable,  and  it  was  not  unusual  to  see  men 
riding  singly  along  the  road,  though  for  company  more  than  for  considerations 
of  safety  they  generally  travelled  in  parties  of  two  or  three.  The  Platte  road 
is  truly  a  national  thoroughfare,  and  until  the  railroad  is  completed  must  remain 
our  most  important  channel  of  communication  with  the  Pacific  States. 

On  my  returu  to  camp  I  found  the  quarters  progressing,  but  not  as  rapidly 
as  I  had  hoped.  The  want  of  proper  tools,  and  the  inexperience  of  the  men  in 
the  use  of  such  as  we  did  possess,  were  difficulties  that  could  only  be  overcome 
by  patience  and  perseverance.  At  last  some  of  the  party  got  into  quarters  on 
the  11th  of  November,  the  thermometer  that  morning  standing  6°  below  zero. 

On  the  night  of  the  12th  and  13th  a  number  of  the  men  were  still  in  tents, 

the  thermometer  indicating  —  17°.  On  the  following  morning  all  found  shelter 
in  our  yet  unfinished  houses. 
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CHAPTER  III. 

WINTER    QUARTERS. 

It  is  not  necessary  to  submit  a  detailed  report  of  our  life  during  the  six  tedious 
months  spent  in  winter  quarters.  After  we  reached  our  creek,  several  parties 

passed  down  the  road  on  their  way  to  "the  States," and  we  could  have  done  the 
same,  thus  saving  the  expenses  of  the  party  for  about  four  months,  and  still 
returning  in  time  for  the  resumption  of  our  explorations,  but  my  instructions 
were  explicit  in  directing  me  to  winter  in  the  mountains,  and  therefore  the  course 
named  was  impossible. 

The  words  "  winter  in  the  mountains"  apparently  embody  the  idea  of  dis- 
comfort and  privation,  but  in  our  case  they  possess  no  such  significance.  We 

were  thoroughly  comfortable  in  all  our  surroundings.  Our  log  houses,  although 
they  had  no  floors,  and  only  decidedly  primitive  roofs,  were  still  dry  and  warm. 
These  roofs  consisted  of  logs,  with  brush  filling  in  the  interstices,  and  covered 
with  a  coating  of  clay  mortar,  and  above  all  a  foot  or  more  of  earth  well  packed. 
This  is  the  common  roof  of  the  plains.  A  slope  of  about  one  foot  vertical  to 
five  horizontal  serves  to  shed  the  rain  perfectly,  and  the  amount  that  falls  is  not 
sufficient  to  wash  off  the  dirt  within  one  winter,  as  we  fully  proved.  The 
winds  are  in  fact  much  more  destructive. 

With  such  a  device  repairs  are  very  simple,  consisting  of  only  a  few  moments' 
labor  with  a  shovel.  The  fact  of  the  general  use  of  this  style  of  roof  among 
the  settlers  on  the  plains,  decidedly  sustains  the  theory  of  the  great  want  of 
rain  in  these  regions. 

Two  or  three  times  during  the  winter  we  had  "  snaps"  of  very  cold  weather, 
the  thermometer  in  one  instance  falling  to  minus  25°.  The  cold  of  December 
4th,  5th,  and  6th  was  intense,  the  thermometer  ranging  from  15  to  25  degrees 
below  zero.  ( )n  the  6th  the  wind  was  terrific,  and  the  air  was  filled  with  minute 

particles  of  snow  and  ice,  which  penetrated  every  crack  and  crevice  in  our 
buildings. 

In  my  own  quarters  I  had  a  bank  of  snow  two  feet  deep  that  sifted  through 
a  crevice  of  whose  existence  I  was  previously  unaware.  A  snow  bank  also 
formed  on  the  exterior  of  our  quarters  as  high  as  the  roof,  completely  blocking 
up  the  doors.  It  was  strange  that  we  did  not  lose  all  our  animals,  but  only  one 
was  killed,  though  they  had  but  little  or  no  shelter  from  the  fury  of  the  storm. 

Excepting  these  cold  "  spells,"  the  weather  during  the  winter  was  delightful. 
The  meteorological  records,  which  were  carefully  kept  and  given  elsewhere  in 
detail,  show  the  mean  temperature  for  the  different  months,  and  the  amount  of 
rain  or  melted  snow  that  fell,  to  have  been  as  follows  : 

November  25th  to  30th      30°  25'  370  inches  rain. 
December      20°  660  inches  rain. 

January   29°  4'  512  inches  rain. 
February      34°  2'  575  inches  rain. 
March         42°  4/  310  inches  rain. 

April  1st  to  15th      48°  8'  140  inches  rain. 

2,  567    total  rain. 

Our  general  occupation  was  picking  up  the  loose  ends  of  the  summer's  work, 
reducing  and  copying  notes,  making  charts,  computing,  &c,  employment  that 
was  both  agreeable  and  profitable.  With  a  view  to  determining  the  longitude 
of  our  camp  I  had  proposed  observing  noon  culmination  during  the  winter, 
and  for  this  purpose  had  ordered  a  transit  instrument  to  be  forwarded  to  me 
at  Fort  Laramie.  On  the  occasion  of  my  visit  to  that  post,  however,  it  had 

not  arrived,  and  I  then  ordered  it  forwarded  by  the  Overland  Mail  Company's 
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wagons,  paying  express  charges  upon  it  at  the  rate  of  a  fraction  over  letter 
postage,  and  receiving  it  with  promptness  and  safety  on  December  9th. 

It  was  mounted  on  the  12th,  the  moon  being  considerably  past  the  full.  The 
meridian  passage  was  observed  that  night,  and  on  the  13th  and  15th,  which 
ended  observations  for  that  lunation.  The  instrument  remained  mounted  until 

the  6th  of  May,  when  it  was  taken  down  preparatory  to  the  summer's  journey. 
During  this  period,  of  the  69  meridian  passages  of  the  moon,  which  occurred 

when  the  sun  was  belew  the  horizon,  56  were  observed,  and  only  13  lost  by 
cloudy  weather — that  is,  four  nights  out  of  every  five  were  clear  enough  for 
observations. 

From  the  29th  of  February  to  the  14th  of  March,  inclusive,  the  passage  of 
the  moon  over  the  meridian  was  observed  each  night,  excepting  March  6th. 
From  March  26th  to  April  9th,  inclusive,  six  nights  were  cloudy.  This  was 
the  least  favorable  of  any  lunation.  These  facts,  taken  from  the  records,  are 

enough  to  show  that,  unless  the  winter  of  1859-'60  was  a  very  unusal  one, 
which  I  have  no  reason  to  think  was  the  case,  the  snow  that  falls  in  the  moun- 

tains is  not  sufficient  to  prevent  the  running  of  railroad  trains  at  all  seasons. 
If  our  animals  had  not  been  broken  down  by  the  arduous  labors  of  the  sum- 

mer, there  would  have  been  little  difficulty  in  our  continuing  our  explorations 
by  parties  sent  out  from  our  fixed  camp  during  a  large  portion  of  the  winter. 
The  necessity  of  so  doing  was  not  great,  however,  as  we  were  in  a  country 
comparatively  well  known,  while  it  was  of  supreme  importance  that  we  should 

recruit  our  horses  and  mules  as  fully  as  possible.  Therefore,  the  only  explora- 
tions made  after  reaching  winter  quarters  were  by  a  party  sent  to  the  head- 

waters of  the  Shayenne,  another  detailed  to  find  the  nearest  possible  approach 
to  a  direct  route  from  Deer  creek  to  Powder  river,  and  a  third  sent  out  for  geo- 

logical researches  to  the  southward,  along  the  western  slope  of  the  Rocky 

mountains  to  Long's  peak.  The  first  of  these  expeditions  was  in  charge  of  J. 
Hudson  Snowden,  and  started  three  days  after  we  reached  Deer  creek,  being 
absent  about  ten  days. 

The  second  expedition  was  made  in  April,  under  the  charge  of  Mr.  James 
D.  Hutton,  the  object  being,  as  stated  above,  to  find  a  more  direct  road  to  Pow- 

der river  than  that  we  followed,  thus  obtaining,  in  connection  with  the  route 
already  explored  along  the  base  of  the  Big  Horn  mountains,  the  map  of  the 
entire  route  to  the  Big  Horn  river.  The  report  of  Mr.  Hutton  will  be  found 
herewith. 

The  other  expedition  was  made  under  the  direction  of  Dr.  F.  V.  Hayden, 
the  geologist  of  the  expedition,  and  as  the  country  visited  was  comparatively 
well  known,  no  topographer  accompanied  it.  The  results  of  the  geological 

investigations  will  be  found  embodied  in  Dr.  Hayden's  geological  report,  sub- mitted herewith. 

Throughout  the  whole  of  the  season's  march  the  subsistence  of  our  animals 
had  been  obtained  by  grazing  after  we  had  reached  camp  in  the  afternoon,  and 
for  an  hour  or  two  between  the  dawn  of  day  and  our  time  of  starting.  Often 
the  grass  was  very  scanty  and  of  poor  quality,  requiring  them  to  feed  over  a 
large  extent  of  ground,  thus  giving  them  no  opportunity  for  rest.  The  water, 
also,  was  in  many  cases  so  impregnated  with  salt  as  to  act  as  a  purgative,  thus 
lessening  their  strength. 

The  consequence  was  that  when  we  reached  our  winter  quarters  there  were 
but  few  animals  in  the  train  that  were  in  a  condition  to  have  continued  the  march 

without  a  generous  grain  diet.  Poorer  or  more  broken-down  creatures  it  would 
be  difficult  to  find.  They  were  at  once  driven  up  the  valley  of  Deer  creek  and 
herded  during  the  day,  and  brought  to  camp  and  kept  in  a  corral  through  the 
night.  The  distance  grazed  over  covered  perhaps  50  square  miles,  and  in  the 

spring  all  were  in  as  fine  condition  for  commencing  another  season's  work  as 
could  be  desired.     A  greater  change  in  their  appearance  could  not  have  been 
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produced,  even  if  they  had  been  grain-fed  and  stable-housed  all  winter.  Only 
one  was  lost,  the  furious  storm  of  December  coming  before  it  had  gained  suffi- 

cient strength  to  encounter  it. 
This  fact  that  seventy  exhausted  animals  turned  out  to  winter  on  the  plains 

the  first  of  November,  came  out  in  the  spring  in  the  best  condition  and  with  the 
loss  of  but  one  of  the  number,  is  the  most  forcible  commentary  I  can  make  upon 
the  quality  of  the  grass  and  the  character  of  the  winter.  The  extent  of  territory 
ranged  over  by  the  herd  also  shows  that  the  quantity  of  grass  is  very  small  per 
acre ;  and  in  this  connection  I  wish  to  mention  an  incident  that  further  illus- 

trates this  fact.  On  the  4th  of  March  almost  half  the  herd  disappeared  very 
mysteriously,  and  were  not  found  for  over  a  week,  when  a  general  and  thorough 
search  in  all  directions  resulted  in  their  discovery  some  fifteen  or  twenty  miles 
from  camp  at  a  point  whither  they  had  strayed  for  better  pasturage. 

Among  the  most  noticeable  incidents  of  our  sojourn  in  winter  quarters  was  a 
visit  from  One  Horn,  a  chief  of  the  Minneconjoux  tribe  of  the  Sioux  or  Dakota 
Indians.  He  said  that  a  large  band  of  the  Sioux  were  wintering  about  two 
hundred  miles  north  of  us,  and  that  he  had  been  sent  to  notify  me  that  I  must 
not  pass  through  their  country.  I  informed  him  that  I  had  been  sent  by  the 
President  and  must  obey  my  orders,  and  reminded  him  that  I  had  brought  them 
a  large  present  promised  them  by  General  Harney  when  he  made  a  treaty  with 
them,  and  that  one  of  the  conditions  of  that  treaty  was  that  persons  sent  by  the 
President  should  not  be  molested.  He  answered,  "We  cannot  restrain  our 

young  men;  they  will  kill  you."  "Then,"  I  replied,  "your  tribe  will  be  held 
responsible."  "Where  are  you  going  the  coming  summer?"  he  asked.  I 
responded  by  sketching  a  rough  map  of  the  country,  laying  down  the  different 
rivers,  all  of  which  he  seemed  fully  to  comprehend,  and  told  him  I  proposed  to 
pass  westward  by  the  heads  of  the  Yellowstone  and  Missouri.  He  at  once 

exclaimed,  "You  are  not  going  into  the  Sioux  country !"  "  I  know  that,"  I 
replied,  "until,  on  my  return,  1  reach  the  mouth  of  the  Yellowstone,  where  I 
intend  crossing  the  Missouri  and  going  directly  south." 

The  following  dialogue  ensued  : 

Chief.  "Keep  on  the  east  side  of  the  river."  Answer.  "I  cannot;  you 
know  that  that  route  is  the  longest.  It  will  be  nearly  winter;  my  horses  will 
be  broken  down.  I  will  be  in  danger  of  being  unable  to  get  out  of  the  country. 
I  must  take  the  shortest  route." 

Chief.  "Are  anymore  parties  coming?"  Answer.  "Not  that  I  know  of, 
unless  my  party  does  not  get  home  at  the  right  time.  You  know  there  are 
soldiers  at  Fort  Randall ;  they  know  when  to  look  for  us.  If  we  do  not  get 
there  at  the  right  time  they  will  go  for  us,  and  if  you  want  soldiers  in  your 
country  that  is  the  way  to  get  them.  Kill  my  party  and  then  you  will  have 

enough." 
This  last  seemed  to  stagger  him,  and  after  a  few  moments  he  replied,  "  It  may 

be  that  they  will  not  hurt  you  ;  we  will  try  to  restrain  our  young  men.  If  any 

of  them  come  into  your  camp  don't  let  them  shake  hands  with  you]"  He 
meant  by  this,  do  not  permit  too  many  around  you  at  once,  so  that  they  may 
be  able  to  surprise  and  overpower  you.  I  was  satisfied  that  this  was  good 
advice,  and  probably  it  was  intended  as  such.  I  told  him  I  would  look  out  for 
this,  but  that  he  must  remember  that  we  were  all  armed  and  should  defend  our- 

selves to  the  last,  and  if  we  were  attacked  some  of  them  would  be  killed  before 

they  could  exterminate  us.  After  giving  him  some  food  and  a  present  of  a  few 
Indian  goods,  he  left  apparently  well  satisfied  that  the  best  course  for  them  to 
pursue  was  to  allow  us  to  proceed  quietly  on  our  journey. 

When  we  arrived  at  Deer  creek  we  found  at  the  Indian  agency  the  Rev.  Mr. 
Bryninger  and  three  companions,  on  their  way  to  establish  a  mission  among  the 
Crows.  They  were  German  Lutherans,  and  had  been  sent  out  by  the  German 
Evangical  Synod  of  Iowa.     God-fearing  and  devoted  men,  but  ignorant  of  the 
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world  as  well  as  of  our  language,  and  in  consequence  poorly  fitted  for  the  labors 
they  had  undertaken.  They  had  started  so  late  in  the  season  that  winter  had 
overtaken  them  at  this  point.  Their  means  were  exhausted  and  they  were  await- 

ing funds  from  their  friends  in  Iowa  to  enable  them  to  prosecute  their  labors. 
I  have  the  satisfaction  of  believing  that  I  was  instrumental  in  enabling  them 

to  pass  a  more  comfortable  winter  than  would  otherwise  have  been  their  lot,  and 
also  of  enabling  them  to  continue  the  prosecution  of  their  undertaking  in  the 
spring,  though  they  were  never  permitted  to  reach  their  destination. 

Mr.  Bryninger  and  his  companions  left  Deer  creek  a  few  days  before  we  left 
our  winter  quarters,  proposing  to  establish  their  headquarters  near  the  lower 
canon  of  the  Big  Horn  river,  a  point  I  had  recommended  to  them  and  which  I 
have  mentioned  as  possessing  more  natural  advantages  than  any  I  met  with.  I 

did  not  hear  from  them  until  the  close  of  the  season's  operations,  when  I  learned 
that  after  getting  as  far  as  Powder  river,  Mr.  Bryninger  got  separated  from  his 
companions  and  was  killed  by  the  Sioux.  His  companions  being  thus  left 
without  a  head  became  discouraged  and  returned  to  Iowa,  and  the  attempt  to 
establish  a  mission  was  abandoned.  After  my  return  to  civilization  the  authori- 

ties of  the  synod  under  which  they  were  acting  refunded  to  me  in  full  the  small 
advance  that  I  had  made  to  the  party. 

Early  in  March  preparations  were  commenced  for  our  summer  campaign.  I 
had  made  requisition  for  a  mounted  escort,  and  knew  that  it  would  be  necessary 
to  take  all  our  supplies  in  packs,  as  it  would  be  impossible  for  our  wagons  to 
accompany  us.  This  involved  the  purchase  of  a  large  number  of  additional 
animals  and  the  procuring,  either  by  purchase  or  manufacture,  of  pack  saddles. 
A  few  of  these  were  obtained  from  the  quartermaster  at  Fort  Laramie,  but  the 
balance  we  were  compelled  to  make.  Without  suitable  tools  or  material  this 
was  considerable  of  an  undertaking,  but  we  at  last  succeeded  in  producing  an 
article  that  answered  a  very  good  purpose.  Indian  horses  and  mules  were  pur- 

chased of  the  traders,  supplies  were  procured  from  the  commissary  at  Fort  Lara- 
mie, and  by  the  first  of  May  we  were  ready  to  resume  operations. 

The  fitting  out  of  the  pack  train  with  inexperienced  packers,  extemporized 
pack  saddles,  and  unbroken  Indian  horses  and  mules,  was,  however,  a  tedious, 
and  at  times  an  amusing,  operation.  The  animals  were  first  loaded  with  packs 
of  sand  to  get  them  used  to  their  burthens,  and  for  a  time  confined  to  the  limits 
of  the  corral.  As  a  general  rule  they  only  submitted  to  the  incumbrance  after 
they  had  been  wholly  exhausted  by  the  most  frantic  efforts  to  free  themselves, 
and  I  made  up  my  mind  that  the  Indians  had  sold  us  only  such  animals  as  they 
could  not  use,  or  were  too  lazy  to  themselves  break  for  service. 

Deer  creek  bad  been  selected  for  our  winter  residence  upon  the  recommenda- 
tion of  Major  Swiss,  the  Indian  agent  for  the  Upper  Platte,  who  is  familiar  with 

the  whole  country,  and  who  had  made  this  point  the  headquarters  of  the  Indian 
agency.  The  fact  that  the  Mormons  had  at  one  time  commenced  a  settlement 
in  the  valley  and  commenced  to  build  the  houses  which  we  had  finished  and  used, 
also  proved  it  to  be  one  of  the  best  locations  in  this  section  of  the  country,  but 
notwithstanoing  these  facts  I  was  most  agreeably  disappointed  in  the  excellence 
of  our  mail  facilities.  We  were  but  three  and  a  half  miles  souUi  of  the  Platte 

road,  along  which  the  overland  mail  was  carried,  and  shortly  after  we  were 
settled  the  department  complied  with  a  request  previously  made  by  Major 
Swiss,  and  established  a  postoffice  at  the  mouth  of  the  creek,  appointing  an 
Indian  trader  postmaster.  We  were  at  once  brought  within  about  fifteen  days 
of  our  friends,  the  mail  coming  once  a  week  with  such  regularity  that  we  could 
lime  it  within  a  few  hours.  The  walk  to  the  postoffice  soon  became  an  estab- 

lished event  to  break  the  monotony  of  our  life,  and  after  our  friends  at  home 
learned  that  we  were  within  accessible  distance  of  their  letters,  our  weekly  mail 
was  as  large  as  would  be  received  at  a  respectable  country  village. 

The  pony  express  was  also  established  while  we  were  in  winter  quarters,  and 
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by  it  we  several  times  received  interesting  items  of  news  but  three  days  old. 
To  this  enterprise  I  cannot  forbear  paying  a  slight  tribute  in  passing.  The 
sight  of  a  solitary  horseman  galloping  along  the  road  was  of  itself  nothing 
remarkable,  but  when  we  remember  that  he  was  one  of  a  series  stretching  across 
the  continent,  and  forming  a  continuous  chain  for  2,000  miles  through  an  almost 
absolute  wilderness,  the  undertaking  was  justly  ranked  among  the  events  of  the 
age,  and  the  most  striking  triumphs  of  American  energy. 

Notwithstanding  our  mail  facilities,  our  astronomical  duties,  our  map-making, 
and  other  official  duties,  there  were  many  weary  hours  in  winter  quarters,  when 
we  longed  for  the  social  enjoyments  of  home  and  civilized  life.  At  times  these 
were  relieved  by  recounting  incidents  of  adventure  in  life  on  the  plains  which 
had  come  to  our  ears,  most  of  which  were  heard  from  the  former  trappers  in  this 
region,  some  of  whom  are  yet  to  be  found.  From  all  that  I  hear  I  conclude 
that  in  the  palmy  days  of  the  fur  trade,  before  the  silk  hat  was  invented,  and 
when  the  beaver  was  the  great  object  of  attraction,  the  bands  of  trappers  in  the 
west  were  little  more  than  bands  of  white  Indians,  having  their  Indian  wives, 
and  all  the  paraphernalia  of  Indian  life,  moving  from  place  to  place,  as  the  beaver 
became  scarce,  and  subsisting  like  the  Indians  upon  the  products  of  the  country. 

Bridger  says  that  one  time  he  did  not  taste  bread  for  17  years. 
Is  it  surprising  that  men  leading  such  a  life,  not  hearing  from  civilization 

oftener  than  once  a  year,  and  then  only  through  the  fur  companies  who  send 
to  them  to  get  their  furs,  and  supply  them  with  ammunition  and  Indian  trinkets, 
but  who  yet  retained  a  recollection  of  the  outer  world  they  had  left,  should 

beguile  the  monotony  of  camp  life  by  "  spinning  yarns"  in  which  each  tried  to 
excel  all  others,  and  which  were  repeated  so  often  and  insisted  upon  so  strenu- 

ously that  the  narrators  came  to  believe  them  most  religiously. 
Some  of  these  Munchausen  tales  struck  me  as  altogether  too  good  to  be  lost, 

One  was  to  this  effect  :  In  many  parts  of  the  country  petrefactions  and  fossils 
are  very  numerous ;  and,  as  a  consequence,  it  was  claimed  that  in  some  locality 
(I  was  not  able  to  fix  it  definitely)  a  large  tract  of  sage  is  perfectly  petrified, 
with  all  the  leaves  and  branches  in  perfect  condition,  the  general  appearance  of 
the  plain  being  unlike  that  of  the  rest  of  the  country,  but  all  is  stone,  while  the 
rabbits,  sage  hens,  and  other  animals  usually  found  in  such  localities  are  still 
there,  perfectly  petrified,  and  as  natural  as  when  they  were  living;  and  more 
wonderful  still,  these  petrified  bushes  bear  the  most  wonderful  fruit — diamonds, 
rubies,  sapphires,  emeralds,  &c,  &c,  as  large  as  black  walnuts,  are  found  in 

abundance.  "I  tell  you,  sir,"  said  one  narrator,  "  it  is  true,  for  I  gathered  a 
quart  myself,  and  sent  them  down  the  country." 

Another  story  runs  in  this  wise :  A  party  of  whites  were  once  pursued  by 
Indians  so  closely  that  they  were  forced  to  hide  during  the  day,  and  could  only 
travel  at  night.  In  this  they  were  greatly  aided  by  the  brilliancy  of  a  large 
diamond  in  the  face  of  a  neighboring  mountain,  by  the  light  of  which  they 
travelled  for  three  consecutive  nights. 

I  will  end  these  specimen  -tales  by  one  from  Bridger,  which  partakes  so 
decidedly  of  a  scientific  nature  that  it  should  not  be  omitted.  He  contends  that 
near  the  headwaters  of  the  Columbian  river,  in  the  fastnesses  of  the  mountains, 

there  is  a  spring  gushing  forth  from  the  rocks  near  the  top  of  the  mountain. 
The  water  when  it  issues  forth  is  cold  as  ice,  but  it  runs  down  over  the  smooth 
rock  so  far  and  so  fast  that  it  is  hot  at  ike  bottom. 

I  cannot  pass  over  our  winter  in  the  mountains  without  mentioning  the  pre- 
valent and  entire  disregard  of  the  laws  and  regulations  in  regard  to  the  traffic 

in  ardent  spirits  in  the  Indian  country.  The  evening  after  my  party  reached 
Platte  Road,  at  the  Red  Buttes,  liquor  was  obtained,  and  many  of  its  members 
rendered  almost  uncontrollable.  After  we  were  established  in  winter  quarters 
this  continued  to  be  a  source  of  constant  trouble,  notwithstanding  we  were  imme- 

diately under  the  eye  of  the  Indian  agent,  and  it  was  only  by  reminding  the 
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traders  that  I  knew  the  law  and  should  enforce  it  that  I  was  able  to  preserve 
anything  like  discipline  in  my  command.  The  sale  of  liquor  in  this  country  is 
an  evil  that  demands  the  most  effective  and  persistent  remedies. 

CHAPTER  IV. 

My  escort,  a  detachment  of  30  men,  2d  United  States  dragoons,  under  First 
Lieutenant  John  Mullins,  reported  to  me  at  noon  of  May  8.  The  next  day  was 
spent  in  making  the  final  arrangements  for  starting,  and  on 

Thursday,  May  10,  after  nearly  seven  months  in  winter  quarters,  we  again 
turned  our  faces  to  the  westward,  and  resumed  our  march.  After  the  usual 

annoying  and  unexpected  delays  at  the  last,  we  completed  the  packing  by  about 
10^  a.  m.,  and  left  the  valley  of  Deer  creek  by  the  same  route  by  which  it  was 
entered  last  fall. 

The  natural  difficulties  resulting  from  unbroken  animals,  and  badly-adjusted 
packs  had  to  be  overcome,  but  still  our  progress  was  better  than  we  had  reason 

to  expect,  and  we  reached  the  Platte,  beyond  the  Little  Muddy,  by  2J  o'clock 
p.  m.,  having  travelled  llf  miles.  The  parties  living  at  the  Little  Muddy 
claimed  to  own  the  insignificant  bridge  across  it,  and  charged  me  $10  toll  for 
the  transit  of  the  party,  a  sum  which  I  paid  with  the  reflection  that  this  was 
indubitable  proof  of  the  gratifying  fact  that  we  were  still  within  the  limits  of 
civilization. 

A  few  drops  of  rain  fell  during  the  afternoon,  and  a  high  wind  has  been  blow- 
ing all  day. 

Friday,  May  11. — Our  route  to-day  led  up  the  Platte  road  to  the  bridge, 
which  we  crossed,  paying  $50  toll  for  the  whole  train.  The  march  was  per- 

formed much  more  smoothly  than  yesterday,  there  being  far  less  trouble  with 
animals  and  packs,  but  it  will  still  require  several  days  to  bring  everything  to 
perfect  working  order. 

After  leaving  the  bridge  we  passed  over  the  Sand  Hills — a  continuation  of 
the  same  range  that  is  crossed  on  the  route  from  Deer  creek  to  Powder  river — 
and,  descending  these,  we  made  our  camp  on  the  Platte,  having  advanced  a 
little  over  16  miles,  and  accomplishing  this  distance  in  five  and  a  half  hours.  The 

grass  is  as  yet  very  scarce,  and  we  have  begun  our  summer's  march  quite  as 
early  as  was  practicable. 

The  mail  overtook  us  while  en  route,  and  the  postmaster  at  Deer  Creek  had 
kindly  forwarded  our  letters  by  the  carrier,  thus  giving  us  the  last  newa  we 
shall  have  from  home  until  we  reach  Fort  Randall. 

Saturday,  May  12. — We  continued  up  the  Platte  road  to  the  Red  Buttes, 
where  we  encamped  after  a  march  of  13  miles.  This  road  has  been  so  often 

described  that  repetition  is  unnecessary,  but  I  may  say  that  it  would  be  consid- 
erably improved  if  it  should  continue  further  up  the  south  side,  and  cross  some 

five  miles  above  the  Mormon  crossing,  as  some  of  the  hills  now  passed  over  are 
abrupt  and  difficult,  and  they  could  thus  be  avoided. 

The  wind  was  very  high  from  the  southwest  all  day,  making  travelling  disa- 
greeable, and  towards  night  the  weather  became  very  chilly,  threatening  a  storm. 

After  getting  into  camp  the  escort  horses,  from  some  unknown  cause,  became 

"stampeded,"  and  tore  off  over  the  hills  at  full  speed.  Men  started  at  once  in 
pursuit,  and  returned  about  11  o'clock  p.m.,  bringing  nineteen  with  them,  twelve 
being  yet  missing. 

Sunday,  May  13.— Awaking  this  morning  I  found  the  ground  white,  and 
a  snow  storm  still  in  progress.  The  fall  continued  till  about  11  o'clock,  and 
though  it  thawed  constantly,  yet  at  that  hour  the  ground  was  covered  to  the 
depth  of  four  or  five  inches.  The  sun  came  out  in  the  afternoon,  however,  and 
at  dark  there  was  but  little  snow  left  in  the  valley. 
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According  to  custom,  we  passed  the  day  in  camp.  This  course,  however,  was 
not  only  dictated  by  inclination,  but  also  by  necessity,  as  the  remainder  of  the 

stampeded  horses  were  not  captured  till  noon.  They  had  g-oue  about  fifteen 
miles  before  they  were  overtaken,  and  returned  decidedly  the  worse  for  the 
trip.  It  was  a  great  misfortune  to  hav«  them  so  completely  exhausted  at  this 
early  stage  of  the  journey,  and  the  horse  belonging  to  the  officer  commanding 
the  escort,  Lieutenant  John  Mullins,  was  hardly  able  to  get  back  to  camp. 
Lieutenant  Mullins  at  once  bought  two  Indian  ponies  to  meet  the  emergency. 

Our  camp  is  about  half  a  mile  up  a  small  stream  that  flows  into  the  Platte 
below  Red  Buttes.     The  water  is  brackish,  and  wood  and  grass  are  very  scarce. 

Monday,  May  14. — A  cold,  disagreeable  morning  prevented  an  early  start, 
and  when  we  were  ready  to  pack  up  three  horses  were  missing.  Whether  they 
had  been  stolen  or  had  strayed  off  after  better  pasturage  we  were  unable  to 
determine,  but  they  could  not  be  found.  Upon  leaving  camp,  my  division  and 
that  of  Lieutenant  Maynadier  separated.  The  latter  will  follow  the  Platte  road 

to  above  Independence  Rock  ;  thence  pass  northward  to  the  Popo-Agie  and  down 
that  stream  to  its  junction  with  Wind  Row,  while  I  shall  diverge  to  the  north 
of  the  road  and  join  him  on  Wind  river. 

My  division  left  camp  in  advance  about  half  an  hour,  and  we  abandoned  the 
Platte  road  at  the  point  at  which  it  forks  to  pass  on  either  side  of  the  Red 
Buttes.  By  turning  to  the  west  of  a  large  butte  that  stands  on  the  north  side 
of  the  road,  we  passed  once  more  out  into  the  plains.  Our  route  led  over  level 
ground  in  the  main,  but  we  met  occasionally  our  old  tormentors,  the  gullies, 
though  in  these  cases  so  small  as  not  to  cause  any  serious  delay.  We  passed 
over  barren  plains  with  here  and  there  small  quantities  of  grass,  but  no  water, 
until  we  reached  the  stream  down  which  we  traveled  in  October  last,  and  upon 
this  we  encamped  after  a  march  of  13J  miles.  Our  hunter  was  out  all  day,  but 
returned  without  finding  any  game. 

Tuesday,  May  15. — We  left  camp  this  morning  at  8  o'clock.  The  day  has 
been  cloudy,  but  with  very  little  wind,  and  has  therefore  been  far  more  pleasant 
for  travelling  than  yesterday. 

We  followed  up  our  trail  of  last  fall  for  about  fourteen  miles,  or  to  near  our 
camp  of  Sunday,  October  9.  The  stream  we  are  on  is  not  as  full  now  as  then, 
and  in  many  places  its  bed  is  perfectly  dry.  We  pushed  on  in  a  nearly  direct 

line,  diverging  to  the  southward  of  our  last  year's  route,  and,  crossing  a  rolling 
divide,  encamped  upon  another  branch  of  the  same  creek.  No  fuel  whatever 
could  be  found  excepting  sage,  which  answers  very  well  for  cooking.  Grass 
still  continues  scarce. 

During  the  march  some  Indians  were  noticed  a  mile  or  two  to  the  left  of  our 
route,  and  after  getting  into  camp  three  of  them  visited  us,  and  proved  to  be 
Arapahoes,  who  report  buffalo  not  far  in  advance.  Numerous  tracks  and 

"signs"  show  that  they  have  been  here  recently. 
The  Indians  stated  that  they  had  plenty  of  meat,  and  were  now  going  to  a 

good  place  to  eat  it — a  fair  specimen  of  the  providence  of  the  whole  race.  If 
the  wants  of  the  day  are  supplied  they  have  no  further  care. 

We  also  learned  from  them  that  a  small  "war  party"  of  Shoshones  had  left 
camp  on  Wind  river  and  started  for  the  Platte  to  steal  horses  from  the  whites. 
Stealing  horses  means  making  war  in  the  Indian  phraseology,  the  killing  of  men 
being  considered  as  only  an  incidental  occurrence. 

The  country  traversed  to-day  is  the  same  barren  desert  that  we  have  been  in 
since  leaving  the  Platte — very  little  grass,  no  wood,  and  scarcely  any  water.  I 
cannot  conceive  how  it  will  ever  be  made  inhabitable  for  the  white  man,  and 

the  whole  country  from  the  Big  Horn  mountains  to  the  Platte  is  of  this  same 
character.  We  observed  successfully  at  night.  Our  hunter  brought  in  some 
game  this  evening  in  the  shape  of  the  carcass  of  an  antelope. 

Wednesday,  May  16. — We  left  camp  at  7J  o'clock  a.  m.,  the  day  being  clear 
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but  chilly.  Last  night  was  the  coldest  experienced  since  leaving  winter  quar- 
ters, and  at  6  a.  m.  the  thermometer  stood  at  26°  Fahrenheit.  The  weather 

moderated  rapidly,  however. 
Our  course  was  nearly  magnetic  west,  passing  over  a  succession  of  spurs  from 

the  Rattlesnake  hills,  which  rendered  the  road  very  difficult.  In  the  first  six 
miles  we  crossed  three  deep  gullies,  which  necessitated  considerable  work,  while 
a  fourth  forced  us  to  make  a  wide  detour  to  the  right  before  we  could  reach  its 
opposite  bank.  Then  resuming  our  westerly  course  over  a  gently  rolling  coun- 

try, we  encamped  upon  another  branch  of  the  stream  that  empties  into  the  Platte 
at  Red  Buttes,  having  travelled  13.6  miles,  requiring  seven  and  a  half  hours  of 
hard  labor. 

The  country  is  becoming  rather  uneven,  but  not  more  inviting.  Most  of  the 
hills  crossed  to-day  are  washed  as  bare  as  clay  banks.  We  are  now  near  the 
western  edge  of  the  valley  of  Poison  Spring  creek,  and  we  know  that  the  drain- 

age of  this  stream  covers  an  area  of  about  800  square  miles,  and  yet  it  is  dry  at 
its  mouth  in  the  middle  of  May. 

Dr.  Hayden,  who  was  south  of  our  route  near  the  Rattlesnake  hills  to-day, 
reports  seeing  a  herd  of  Buffalo  and  some  Indians  watching  them  and  waiting 
for  the  arrival  of  their  village. 

The  wind  is  from  the  northeast  this  evening,  and  the  weather  is  chilly,  but 
the  sky  has  kept  clear  and  I  have  observed  for  time  and  latitude. 

Thursday,  May  17. — About  three  miles  from  camp  this  morning  we  passed 
the  divide  between  the  Platte  and  Wind  rivers,  which  is  an  undulating  prairie, 
rendering  it  difficult  to  exactly  locate  the  summit.  Our  course  thence  bore 
rather  more  to  the  northward  to  avoid  a  washed  land  district,  which  would  have 
retarded  our  progress.  The  country  passed  over  was  a  gently  rolling  plateau, 
wilh  no  obstructions  save  the  sage,  which  embarrassed  the  heavy  wagons  of  the 
escort. 

After  travelling  20.J  miles  we  encamped  upon  the  banks  of  a  clear  running 
brook,  into  which  men  and  animals  rushed  in  haste  to  quench  their  thirst.  The 
water  proved  so  bitter  and  salt,  however,  that  they  turned  away  in  disgust;  but 
as  there  was  no  other  resource  we  pitched  our  tents  near  a  small  patch  of  grass 
that  had  escaped  the  fires  that  have  recently  swept  through  this  region.  The 
surface  of  the  ground  in  many  places  near  our  camp  is  covered  with  a  white 
saline  deposit,  causing  the  standing  water  to  be  entirely  unfit  for  use,  and  ren- 

dering even  that  in  the  stream  exceedingly  disagreeable. 
Some  of  the  hills  crossed  to-day  were  covered  with  a  tolerable  fair  growth  of 

bunch  grass,  but  the  greater  part  were  barren  in  the  extreme.  Our  last  night's 
camp  was  near  pools  of  water  occasioned  by  the  rain  or  melting  snow,  and  which 

could  not  be  depended  on  for  a  permanent  supply,  and  in  our  day's  march  of  over 
twenty  miles  not  a  drop  was  found,  nor  was  a  stick  of  wood  visible  large  enough 
to  make  a  picket  pin.  Our  fuel  has  been  grease  wood  (a  species  of  sage)  and 
buffalo  chips. 

Friday,  May  18. — Our  route  this  morning  led  down  the  valley  of  Bad  Water 
creek  for  some  five  miles.  This  road  was  an  easy,  gentle  slope,  though  the  soil 
was  sticky,  and  in  places  wet.  After  leaving  the  immediate  valley  we  passed 
four  miles  furl  her  over  a  gently  rolling  prairie,  hoping  to  reach  camp  at  an  early 
hour,  but  hills  of  loose  sand  were  encountered,  which  extended  to  the  bank  of 
the  creek  on  the  south,  while  on  the  north  deep  gullies  crossed  the  valley  at  short 
intervals.  Choosing  the  least  of  two  evils,  we  plodded  wearily  through  the 
eand,  the  labor  tasking  severely  all  the  animals,  the  wagon  teams  making  pro- 

gress with  the  greatest  difficulty.  Fortunately,  the  creek  was  close  at  hand,  and 

we  could  thus  encamp  at  any  moment,  and  this  we  did  at  2  o'clock,  after  a 
march  of  13.J  miles. 

In  the  sand  hills  numerous  bands  of  antelope  were  feeding,  and  our  hunter 
killed  five,  while  other  members  of  the  party  brought  down  three,  thus  providing 
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us  with  a  bountiful  supply  of  fresh  meat.  The  water  in  the  creek  is  less  salt  at 

our  present  camp  than  at  last  night's,  though  it  is  still  far  from  palatable.  The 
old  bunch  grass  on  the  sand  hills  is  tolerably  good,  and  our  animals  prefer  it  to 
the  new  that  is  springing  up  in  the  valleys.  A  better  supply  of  grass  will  soon 
be  indispensable,  for  our  animals  are  already  showing  the  effects  of  short  rations, 
though  we  have  been  out  but  a  week.  The  fine  American  horses  of  the  escort 
are  suffering  most,  and  it  is  evident  that  for  hard  service  they  are  far  surpassed 
by  the  tough  Indian  ponies. 

Saturday,  May  19. — Our  route  to-day  still  continued  down  the  valley  of  Bad 
Water  creek,  which  we  were  obliged  to  follow  closely,  as  the  hills  upon  each 
side  were  either  of  loose  sand  or  cut  up  in  deep  ravines.  The  water  in  the  creek 
diminished  in  quantity  as  we  approached  the  mouth,  and  some  eight  or  ten  miles 
from  camp  disappeared  entirely,  the  bed  consisting  of  hard  dry  sand,  which  we 
crossed  repeatedly.  The  travelling  was  poor  all  day,  the  road  leading  alter- 

nately through  almost  impassable  sand  and  then  high  sage,  but  no  hills  inter- 
vened and  our  progress  was  moderately  rapid. 

After  advancing  some  ten  miles  I  ascended  a  bluff  on  the  south  side  of  the 
creek  to  look  for  the  Big  Horn  river.  I  found  the  hill  cut  into  deep  ravines, 
and  it  was  with  the  greatest  difficulty  that  I  picked  my  way  to  the  summit. 
From  that  point  I  could  see  the  timber  along  the  river  banks  which  we  would 
be  obliged  to  reach  to  find  water. 

About  fifteen  miles  from  our  last  night's  camp  Bad  Water  creek  circled  off  to 
the  southward,  and  crossing  the  bend  by  a  gradual  slope,  the  valley  of  Wind 
river  came  in  full  view  only  five  or  six  miles  distant.  Turning  to  the  south- 

ward we  found  some  difficulty  in  again  passing  through  the  valley  of  Bad  Water 
creek,  as  it  was  here  a  mere  marsh  ;  but  once  over  we  went  on  rapidly  to  the 
river,  descending  to  the  stream  over  a  barren  clay  slope,  the  bluffs  consisting  of 
washed  lands,  with  ragged  rock  projecting  at  or  near  the  summit.  Some  of  the 
slopes  were  covered  with  a  scanty  growth  of  grass. 

The  upper  range  of  the  Big  Horn  mountains  has  been  on  our  right  for  the 
past  two  days,  and  when  we  left  the  valley  of  Bad  Water  creek  the  upper  canon 
of  Big  Horn  river  was  plainly  in  sight,  some  twelve  or  fifteen  miles  distant. 

Wind  river,  or  more  properly  the  Big  Horn,  for  the  junction  of  Wind  river 
with  the  Popo-Agie  should  be  considered  as  forming  the  Big  Horn,  is  here  a  bold, 
rapid  stream,  somewhat  swollen,  doubtless,  by  the  melting  snow  at  this  time. 
It  is  cut  up  by  islands  into  numerous  channels,  but  just  below  our  camp,  where 
it  is  united  in  a  single  stream,  its  width  is  eighty  yards.  Its  depth  is  four  or 
live  feet,  and  it  has  a  current  of  three  and  a  half  or  four  miles  per  hour.  The 
water  is  now  muddy,  and  the  river  presents  all  the  characteristics  of  the  Missouri 
upon  a  small  scale.  Our  camp  is  in  a  fine  grove  of  youg  cottonwoods,  the  first 
trees  seen,  except  on  the  remote  hills,  since  leaving  the  Platte,  now  distant  one 
hundred  miles. 

The  altitude  of  our  present  camp  above  the  sea  level  is  ascertained  by  bar- 
ometric measurements  to  be  4,991  feet.  When  leaving  the  Big  Horn  below  the 

lower  canon  on  September  9  of  last  year  the  altitude  of  the  river  was  recorded 
as  3,471,  and  it  is  thus  shown  that  during  its  passage  through  the  mountains  the 
river  falls  1,520  feet.  The  distance  between  the  location  of  the  measurements 
thus  compared  is  a  little  less  than  200  miles. 

Sunday,  May  20. — We  spent  the  day  in  camp  as  usual.  Our  animals  show 
evident  symptoms  of  breaking  down,  and  rest  has  become  absolutely  indispensa- 

ble to  them.  The  weather  has  been  chilly  and  disagreeable,  making  a  fire 
necessary,  and  proving  that  much  snow  still  remains  in  the  mountains. 

Monday,  May  21. — We  started  up    the  river  this  morning  for  the  mouth  of 
the  Popo-Agie,  the  point  of  meeting  agreed   upon  with  Lieutenant  Maynadier. 
Our  route  lay  along  the  river  bottom,  the  soil  of  which  is  barren  sand  deposited 
by  the  river,  while  sage  is  about  the  only  vegetation. 
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Five  or  six  miles  from  camp  we  passed  the  dry  bed  of  a  stream  which  seems 
to  head  in  the  ridge  crossed  three  days  since.  Several  low  swales  were  also 
crossed,  and  one  of  them,  consisting  of  many  acres,  was  covered  with  a  white, 
saline  deposit,  so  light  and  dry  that  the  passing  train  raised  a  cloud  of  most 
disagreeable  dust. 

A  succession  of  low  spurs  marred  the  latter  part  of  our  route,  being  but  a 

slight  improvement  upon  the  "  washed  lands."  Just  below  the  mouth  of  the 
Popo-Agie  we  encountered  one  that  necessitated  a  wide  detour,  and  from  it  we 
descended  to  the  banks  of  this  river  just  above  the  forks,  and  crossing,  pitched 
our  tents  in  a  fine  grove  of  cottonwoods  amid  tolerable  pasturage. 

The  Popo-Agie  at  this  point  is  about  60  yards  wide,  three  feet  deep,  and  has 
a  current  of  about  four  miles  per  hour.  Both  it  and  Wind  river,  which  here  is 
about  the  same  size,  are  doubtless  now  considerably  swollen. 

I  rode  up  the  Popo-Agie  some  five  miles  towards  evening,  hoping  to  meet 
Lieutenant  Maynadier,  at  whose  non-arrival  here  before  me  I  am  greatly  dis- 

appointed, but  I  could  see  no  indications  of  his  presence  in  the  vicinity. 
Tuesday,  May  22. — We  passed  the  day  in  camp,  awaiting  the  arrival  of 

Lieutenant  Maynadier,  and  speut  the  time  in  readjusting  packs  and  pack  sad- 
dles and  making  preparations  to  abandon  all  wheels  as  soon  as  it  may  become 

necessary. 
I  sent  a  small  topographical  patty  up  the  stream  to  gain  information,  hoping 

also  that  they  might  meet  the  other  detachment,  but  they  returned  without 
tidings  from  them.  Our  hunter  was  entirely  unsuccessful  in  his  search  for  game 
today. 

Here  I  desire  to  state  a  fact  of  some  importance  with  reference  to  the  nomen- 
clature of  the  Big  Horn  and  its  branches.  The  river  which  last  summer  we 

descended  under  the  name  of  the  Big  Horn  is  formed  by  the  junction  of  the 
Popo-Agie  and  the  Wind  river  at  this  point,  and  should  properly  be  called  the 
Big  Horn  below  the  site  of  our  present  camp.  By  the  trappers,  however,  it  is 
always  spoken  of  as  the  Wind  river  until  it  enters  the  canon  some  30  miles 
below  here.  There  is  no  good  reason  for  this  arbitrary  distinction,  whereby 
the  same  stream  passes  into  the  mountains  under  one  name  and  emerges  with 
another,  and  it  is  necessary  that  these  facts  should  be  known  to  avoid  confusion. 

Wednesday,  May  23. — We  spent  the  day  in  camp,  still  waiting  for  Lieutenant 
Maynadier  and  party,  who  came  up  about  5  p.  m.,  having  travelled  about  25 
miles  further  than  ourselves,  a  fact  which  accounts  for  their  late  arrival. 

One  of  the  party  caught  to-day  in  Wind  river  a  mountain  trout  weighing 
about  two  and  a  half  pounds  and  of  the  variety  so  common  in  the  Rocky 
mountains,  the  spots  being  darker  than  those  on  trout  found  in  the  eastern  por- 

tion of  the  continent. 

I  spent  the  evening  with  Lieutenant  Maynadier,  making  arrangements  for  our 
future  explorations.  We  are  to  separate  again  at  this  camp.  My  own  division 
will  ascend  Wind  river,  and  from  its  head  cross  to  the  Three  Forks  of  the  Mis- 

souri. Lieutenant  Maynadier  is  to  descend  the  Big  Horn  to  the  point  at  which 
we  left  it  in  September,  and  thence  proceed  westward  along  the  base  of  the 

mountains,  crossing  the  Yellowstone  and  reaching  the  Three  Forks  by  Clark's 
route — the  understanding  being  that  we  shall  meet  at  the  Three  Forks  on  the 
last  day  of  June. 

I  deem  it  important  that  we  should  effect  a  junction  by  this  date  at  the  fur- 
thest for  the  following  reasons  :  On  the  18th  of  July  will  occur  the  total  eclipse 

of  the  sun,  which  is  attracting  such  attention  in  all  scientific  circles.  My  orders 
from  the  department  require  that,  if  possible,  I  should  visit  the  line  of  the  total 
eclipse  in  British  America,  (permission  having  been  obtained  for  this  purpose 
from  the  authorities  of  those  provinces,)  and  take  such  observations  as  may  be 

possible.  I  propose,  therefore,  on  reaching  the  Three  Forks  and  meeting  Lieu- 
tenant Maynadier,  to  leave  the  expedition,  and  with  three  or  four  attendants  to 
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push  on  ahead  myself  to  the  north,  obtaining-  new  horses  at  Fort  Benton,  and 
advancing  into  the  wilderness  beyond  the  international  boundary,  reaching  the 

eastern  base  of  the  mountains  north  of  latitude  52°,  just  within  the  line  of  total 
eclipse. 

The  distance  from  the  Three  Forks  I  shall  be  compelled  to  traverse  will  be 
about  500  miles,  and  if  the  two  parties  shall  meet  on  June  30th,  as  agreed,  I 
shall  have  17  days  in  which  to  reach  the  desired  point.  As  this  will  require 

only  an  average  day's  march  of  about  29  miles,  I  hope  to  be  successful.  It 
will  be  indispensable,  however,  that  there  shall  be  no  delay  at  the  Three  Forks. 

Thursday,  May  24. — After  a  halt  of  a  day  or  two  it  is  always  difficult  to 
leave  camp  promptly,  on  account  of  the  number  of  loose  ends  to  pick  up,  and 

accordingly  we  did  not  this  morning  get  started  before  9  o'clock.  Our  route 
lay  up  the  valley  of  the  Wind  river,  keeping  upon  the  south  side  of  the  stream, 
and  for  the  first  three  or  four  miles  we  passed  through  fine  grass.  The  valley 
is  a  mile  or  more  in  width,  and  the  immediate  banks  of  the  stream  for  300  or 

400  yards  are  covered  with  a  thick  growth  of  cotton  wood.  Between  this  grove 
and  the  bluffs  the  valley  contains  little  besides  sage,  which  is  the  largest  yet 
seen,  many  of  the  bushes  being  seven  feet  high,  and  four  or  five  inches  in  diam- 

eter at  the  ground. 
The  valley  becomes  narrower  as  we  ascend,  and  the  bluffs  are  so  high  as  to 

shut  out  the  view  of  the  distant  mountains.  About  ten  miles  from  camp  the 
stream  impinges  upon  the  bluffs  on  the  south  side,  compelling  us  either  to  cross 
or  climb  the  hills.  The  latter  was  preferred,  and  we  found  a  succession  of  gul- 

lies that  made  the  road  quite  difficult,  and  after  journeying  about  five  miles 
among  the  hills  we  descended  again  to  the  river  and  encamped  upon  a  small 
plat,  accessible  only  by  the  route  by  which  we  entered  it  or  by  crossing  the 
river.  The  distance  travelled  to-day  was  15^  miles,  and  over  a  road  that  would 
have  been  very  difficult  for  wagons. 

Friday,  May  25. — Ice  formed  in  our  buckets  last  night,  showing  that  the 
season  in  this  valley  does  not  keep  pace  with  the  almanac  Some  of  our  party 
spent  most  of  the  night  around  the  camp  fires,  being  unable  to  sleep  on  account 
of  the  cold.  These  chilly  nights  and  warm  days  are  not  proving  healthful,  and 
three  or  four  are  affected  with  severe  colds,  attended  with  ague  and  fever. 
Nothing  serious  has  yet  manifested  itself,  however 

A  warm  sun  was  shining  when  we  left  camp,  and  crossing  the  river  at  once 
we  continued  on  our  course  towards  the  mountains. 

The  valley  still  possesses  the  same  general  features  as  in  yesterday 's  march .  A 
bluff  on  our  right  promised  such  an  excellent  prospect  from  its  summit  that  it 
was  ascended  to  obtain  an  idea  of  the  neighboring  topography.  The  barometer 
showed  the  elevation  to  be  about  500  feet  above  the  river  level. 

As  we  ascend  the  river  we  find  the  mountains  upon  either  hand  closing  in 
upon  our  course.  Upon  our  right  are  visible  the  dark  peaks  of  the  Big  Horn 
range,  relieved  by  here  and  there  a  snow-capped  summit,  but  occasionally  sinking 
to  a  very  low  altitude.  One  of  these  latter  points  Bridger  calls  "  Gray  Bull 
pass,"  and  asserts  that  through  it  there  is  an  excellent  road  into  the  Big  Horn 
valley. 

To  the  left  lies  the  snowy  ridge  of  the  Wind  River  mountains,  sharp  granite 
crags  projecting  along  its  summit.  The  valley  in  which  we  are  travelling 
between  these  chains  of  lofty  hills  naturally  contains  scenery  of  much  grandeur. 
The  soil,  however,  is  very  barren,  the  surface  being  parched  and  dry,  and  the 
progress  of  our  train  raises  clouds  of  the  most  disagreeable  dust.  The  geologi- 

cal features  of  the  country  are  becoming  more  and  more  marked,  the  tertiary 
formation  prevailing  here  and  extending  to  the  base  of  the  mountains. 

In  its  general  appearance  the  plain  is  not  unlike  the  sand  beach  of  New  Jer- 
sey, save  that  it  lacks  the  freshness  and  greenness  of  verdure.  The  vegetation 

is  very  poor,  and  we  were  greatly  troubled  to  find  a  spot  for  a  camp  that  would 



84  EXPLORATION    OF    THE    YELLOWSTONE. 

afford  sufficient  pasturage  for  our  animals.  On  the  location  ultimately  chosen 
the  old  grass  (there  being  little  or  no  new  visible)  was  as  hard  and  dry  as  in 
midsummer.  The  day  has  been  very  cool,  a  strong  wind  blowing  from  the 
snow-capped  mountains  surrounding  us,  and  most  of  the  party  have  worn  their 
overcoats  during  the  march. 

Some  elk  have  been  seen  in  the  valley,  and  half  a  dozen  antelope  also  crossed 
the  plain  to-day,  but  our  hunter  is  on  the  sick  list,  and  we  are  without  fresh 
meat  in  camp. 

Saturday,  May  26. — We  continued  our  route  up  the  river,  keeping  on  the 
north  bank  for  some  three  miles,  and  then  crossing  to  the  south.  Soon  after 
leaving  camp  a  bear  was  discovered  on  the  opposite  side  of  the  stream,  which 

Bridger's  accuracy  with  the  rifle  promptly  killed,  and  some  of  the  men  brought 
the  carcass  into  camp.  The  guide  had  been  previously  complaining  of  illness, 
and  was  reluctant  to  leave  camp  in  the  morning,  but  the  sight  of  game  produced 
a  sudden  and  remarkable  convalescence.  Our  hunter  was  also  fortunate  enough 

to  bring  down  an  elk  early  in  the  morning,  and  thus  our  day's  march  was  made 
with  the  pleasant  prospect  before  us  of  fresh  meat  for  dinner. 

The  river  at  the  point  at  which  we  crossed  it  was  divided  by  islands  into 
three  channels,  but  one  of  which  (the  last)  was  sufficiently  deep  to  render  care 
necessary  in  fording. 

About  nine  miles  from  camp  we  crossed  the  Lake  fork,  a  bold,  dashing  moun- 
tain torrent,  which  I  estimate  to  contribute  from  one-fourth  to  one-third  the 

water  of  the  whole  stream.  Just  above  our  point  of  crossing  it  fell  from  15  to 

20  feet  in  a  few  rods,  forming  beautiful  rapids.  My  topographer  and  artist  vis- 
ited the  lakes  some  three  or  four  miles  up  the  stream,  and  describe  them  as 

beautiful  mountain  ponds,  distant  from  each  other  about  one-fourth  of  a  mile. 
Before  reaching  Lake  fork,  a  bold  spur  jutted  out  to  the  river  bank,  over 

which  we  were  compelled  to  pass  It  was  covered  with  large  granite  boul- 
ders, and  had  only  a  narrow  path  leading  to  the  summit.  It  was  the  first 

serious  difficulty  that  the  single  pair  of  wheels  we  use  for  the  odometer  encoun- 
tered, and  the  aid  of  the  men  was  found  necessary  in  taking  them  over  the  spur 

to  keep  them  upright.  Above  this  point  we  came  upon  a  well  beaten  trail 
extending  a  mile  or  two,  and  enabling  us  to  make  rapid  progess  for  that  distance. 

1  had  estimated  the  Lake  fork  as  nearly  one- third  as  large  as  the  main  stream, 
but  we  found  the  crossing  above  its  junction  far  more  difficult  than  before,  as 
the  river  was  about  three  feet  deep  and  so  rapid  as  to  make  firm  footing  almost 
impossible.     I  felt  decidedly  relieved  when  all  had  safely  reached  the  north  bank. 

Our  route  lay  now  on  a  wide  open  bottom,  of  which  the  vegetation  was  "salt" 
grass,  while  the  surface  of  the  ground  was  covered  with  a  alkali."  We  again 
passed  some  very  large  sage  bushes  before  reaching  a  fine  spring,  near  which 
we  encamped  amid  a  tolerable  supply  of  grass.  The  river  is  only  a  few  rods 

distant,  and  this  evening  some  of  the  men  have  caught  quite  a  number  of  moun- 
tain trout,  and  as  our  hunter  shot  a  deer  just  before  reaching  camp,  we  are  now 

living  upon  the  fat  of  the  land,  our  bill  of  fare  comprising  elk,  bear,  venison, 
and  brook  trout. 

Sunday,  May  21. — We  passed  the  day  quietly  in  camp.  The  morning  was 
cloudy  and  threatened  rain,  and  about  2  p.  m.  it  commenced  falling  and  has  not 
slackened  up  to  this  time.  The  escort  have  no  tents,  and,  should  the  weather 
become  cold,  they  will  suffer  severely. 

Monday,  May  28. — The  rain  of  last  night  continued  until  after  daylight  this 
morning,  but  by  the  time  breakfast  was  over  there  appeared  some  prospects  of 
a  clear  day  and  the  order  to  move  was  given.  As  the  clouds  lifted,  the  moun- 

tains were  revealed  covered  with  snow  nearly  to  the  valley,  presenting  an 
appearance  aesthetically  magnificent,  but  practically  foreboding,  as  but  little 
time  will  elapse  before  we  shall  be  compelled  to  cross  them. 

Everything  in  camp  was  wet,  increasing  the  weight  of  our  loads  and  requiring 
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more  time  than  usual  for  the  preparations  for  the  start,  but  at  8  o'clock  we  were 
in  motion  After  travelling  some  two  miles  we  crossed  the  river  to  the  south 
side,  and  for  ten  or  twelve  miles  the  road  presented  no  difficulties,  the  valley 
being  quite  wide,  with  a  branch  meandering  through  it  for  several  miles  before 
uniting  with  the  river.  Another  stream  about  1 1  miles  from  camp  proved  to  be 
a  bold  mountain  torrent  flowing  over  large  boulders,  which  rendered  crossing 
very  difficult.  A  short  distance  beyond  this  the  trail  we  have  been  pursuing 
crossed  the  river,  but  on  attempting  to  follow  it  we  found  the  fording  so  difficult 
that  we  concluded  in  preference  to  pick  our  way  among  the  hills  on  the  south 
side. 

The  large  boulders  on  the  hillside  made  the  travelling  so  bad  that  I  ultimately 
gave  orders  to  leave  our  odometer  wheels  behind,  and  after  a  march  of  over  18 
miles  our  tents  were  again  pitched  for  the  night.  As  I  was  very  anxious  not  to 
give  up  our  odometer  measurements,  I  sent  back  for  the  wheels  after  getting 
into  camp,  and  they  were  brought  i"  just  before  dark. 

We  are  now  fairly  among  the  mountains,  and  the  bluffs  that  come  out  to  the 
river  are  almost  impassable.  On  the  south  side  the  formation  is  drift,  and  the 
large  boulders  that  lie  scattered  in  all  directions  constitute  the  greatest  obstacle 
to  travelling.  On  the  north  side  the  country  is  cut  into  deep  ravines  and  the 

"  washed"  or  "  bad  land"  formation  is  predominant.  Red  rocks,  similar  to  the 
"red  buttes"  of  the  Platte,  occur  just  above  our  present  camp,  and  all  the 
bluffs  on  the  north  side  present  the  peculiar  coloring  in  belts  seen  on  Powder 
river,  except  that  the  black  (lignite)  is  wanting. 

We  have  ascended  rapidly  to-day  and  our  camp  is  about  400  feet  higher 
than  that  of  last  night.  Cedars  were  first  found  in  our  course  to-day  and  the 
barometer  indicates  an  elevation  of  6,100  feet  above  the  sea  level. 

After  reaching  camp  rain  again  commenced  and  is  now  falling  quite  rapidly. 
If,  as  I  fear,  this  is  snow  on  the  mountains,  it  will  undoubtedly  seriously 
embarrass  our  journey  among  them. 

Tuesday,  May  29. — We  left  camp  at  7^  a.  m.  and  crossed  the  river  after 
travelling  about  a  mile.  The  current  was  very  rapid  and  we  found  the  water 
about  four  feet  deep.  The  recent  rains  have  swollen  the  stream,  so  that  it  is 
now  far  more  difficult  to  ford  than  it  was  nearer  its  mouth.  It  was  only  by 
stationing  men  in  the  water  to  keep  the  animals  headed  up  stream  that  we  led 
them  across  in  safety. 

After  travelling  between  one  and  two  miles  further  the  train  was  again  taken 
to  the  south  side  of  the  stream,  these  two  crossings  being  made  to  avoid  a  bold 
red  bluff  on  the  south  bank,  the  foot  of  which  is  washed  by  the  river.  Between 
four  and  five  miles  from  camp  we  passed  the  forks  of  Wind  river,  the  north 
branch  at  this  time  being  much  the  smaller  of  the  two.  Our  route  bore  up  the 
south  fork,  which  had  to  be  crossed  twice  before  reaching  what  Bridger  called 
Otter  creek,  where  we  encamped  after  a  march  of  only  13  miles. 

The  last  poition  of  our  journey  lay  over  a  narrow  foot  slope  of  high  drift 
ridges  coming  down  from  the  mountains,  the  opposite  or  northern  bank  of  the 

stream  being  bold,  cut  bluffs  of  "  washed  lands"  with  the  usual  horizontal  strata 
of  varied  colors,  in  this  special  locality  a  pinkish  red  predominating. 

The  grass  at  our  present  camp  is  the  best  found  since  leaving  winter  quarters, 

and  this  fact  induced  me  to  make  the  day's  march  unusually  short. 
Wednesday,  May  30. — Passing  over  the  hills  from  our  last  night's  camp,  (on 

Otter  creek,)  we  reached  the  valley  of  Wind  river  after  travelling  about  a  mile. 

We  made  four  crossings  during  the  day's  march,  this  being  necessary  to  follow the  most  feasible  road. 

Toward  the  close  of  the  day  we  crossed  a  high  spur,  from  the  summit  of 
which  we  obtained  a  fine  view  of  the  valley.  To  our  front  and  upon  the  right 
the  mountains  towered  above  us  to  the  height  of  from  3,000  to  5,000  feet  in  the 
shape  of  bold,  craggy  peaks  of  basaltic  formation,  their  summits  crowned  with 
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glistening  snow.  Upon  our  left  smooth  ridges  clad  with  pine  rose  to  nearly 
equal  height,  while  behind  us  lay  the  various-hued  bluffs,  amid  whose  singular 
and  picturesque  vistas  we  had  for  days  been  journeying.  Through  the  valley, 
in  the  centre,  the  stream  could  be  seen  placidly  winding  its  way,  a  subduing 
element  in  the  grandeur  of  a  scene  whose  glories  pen  cannot  adequately 
describe  and  only  the  brush  of  a  Bierstadt  or  a  Stanley  could  portray  on  canvass. 

About  the  middle  of  our  day's  march  we  passed  the  last  of  the  "  washed 
lands."  Above  that  point  large  boulders  cover  all  the  surface  of  the  hills,  those 
upon  the  north  being  balsaltic  and  on  the  south  granite. 

Our  camp  is  on  the  south  fork  of  the  stream  about  two  miles  above  the  Upper 
forks,  and  at  the  base  of  the  mountains.  From  this  point  we  propose  cross- 

ing the  dividing  line  to  the  waters  of  the  Pacific.  It  was  my  original  desire  to 
go  from  the  head  of  Wind  river  to  the  head  of  the  Yellowstone,  keeping  on  the 
Atlantic  slope,  thence  down  the  Yellowstone,  passing  the  lake  and  across  by  the 
Gallatin  to  the  Three  Forks  of  the  Missouri. 

Bridger  said  at  the  outset  that  this  would  be  impossible,  and  that  it  would  be 
necessary  to  pass  over  to  the  head-waters  of  the  Columbia,  and  back  again  to 
the  Yellowstone.  I  had  not  previously  believed  that  crossing  the  main  crest 
twice  would  be  more  easily  accomplished  than  the  transit  over  what  was  in 
effect  only  a  spur,  but  the  view  from  our  present  camp  settled  the  question 
adversely  to  my  opinion  at  once.  Directly  across  our  route  lies  a  basaltic  ridge, 
rising  not  less  than  5,000  feet  above  us,  its  walls  apparently  vertical  with  no 
visible  pass  nor  even  canon. 
On  the  opposite  side  of  this  are  the  head- waters  of  the  Yellowstone. 

Bridger  remarked  triumphantly  and  forcibly  to  me  upon  reaching  this  spot,  "  I 
told  you  you  could  not  go  through.  A  bird  can't  fly  over  that  without  taking 
a  supply  of  grub  along."  I  had  no  reply  to  offer,  and  mentally  conceded  the 
accuracy  of  the  information  of  "  the  old  man  of  the  mountains." 

After  dinner  Dr.  Hayden  and  myself  rode  out  to  the  basaltic  ridge,  being 
anxious  to  examine  it  more  minutely.  Passing  down  the  stream  about  a  mile 
we  effected  a  crossing,  but  not  without  getting  both  our  horses  mired  and  our- 

selves drenched,  the  results  of  over-confidence,  as  we  had  become  so  accustomed 
to  hard  bottom  that  we  plunged  into  the  stream  without  a  thought  of  finding 
mud,  and  with  difficulty  avoided  serious  consequences  from  our  mistake. 

On  reaching  the  North  fork  we  found  it  impossible  to  effect  a  crossing,  though 
the  stream  was  only  a  few  rods  wide,  until  we  had  travelled  up  it  for  not  less 
than  six  miles.  Here  we  found  the  faint  traces  of  an  old  lodge  trail,  which  led 
us  to  a  point  at  which  the  bottom  was  firm  enough  to  enable  our  horses  to  obtain 
a  passable  footing.  The  North  fork,  for  10  or  12  miles  above  the  upper  forks, 
flows  through  a  marsh  about  a  mile  in  width,  which  at  no  very  distant  day  has 
been  a  lake,  and  in  this  marsh  and  the  hills  immediately  surrounding  the  stream 
seems  to  rise. 

After  the  last  crossing  we  rode  rapidly  over  the  hills,  passing  some  of  the 
finest  grass  yet  seen,  and  finding  snow  upon  all  sides.  Upon  setting  out  we 
had  selected  a  perpendicular  crag  that  we  determined  to  reach,  and  at  length 
we  arrived  at  a  point  from  which  we  supposed  we  should  be  able  to  do  so  with- 

out further  trouble.  The  cliff  was  not  more  than  a  mile  off,  but  between  us 

and  it  we  found  a  deep  ravine  filled  with  a  thick  growth  of  scrubby  pines,  which 
was  impenetrable  at  such  a  late  hour  in  the  day.  We  were,  therefore,  com- 

pelled to  retrace  our  steps  without  effecting  our  object.  I  felt  well  paid,  how- 
ever, for  the  afternoon's  work,  as  we  obtained  a  fine  view  of  the  crest  of  the 

mountains  entirely  around  the  head  of  Wind  river,  forming  a  natural  amphi- 
theatre which  cannot  be  excelled. 

Throughout  our  entire  ride  we  saw  abundance  of  buffalo  "  signs,"  showing 
that  they  had  been  here  recently,  and  tending  to  confirm  a  statement  I  have 
frequently  heard  that  the   Snake  Indians  keep  the  buffaloes  penned  up  in  the 
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mountain  valleys,  and  kill  them  as  their  necessities  require.  Our  camping  ground 
for  the  night  is  evidently  one  much  used,  as  the  remains  of  numerous  lodges  and 

hundreds  of  lodge  pole's  cover  the  ground,  and  it  is  evident  that  a  camp  at  this 
point  would  effectually  "  pen  "  anything  not  winged  that  should  chance  to  be 
in  the  valley  above  it. 

Game  is  certainly  abundant  in  the  valley,  and  during  our  return  ride  we  came 
upon  an  immense  animal  feeding  amid  the  long  grass  at  a  distance  of  but  250 
or  300  yards.  We  supposed  it  to  be  a  buffalo,  but  upon  its  seeing  us  and  rising 
we  discovered  that  it  was  an  enormous  bear,  whose  equal  for  size  I  have  never 
seen.  As  we  were  armed  only  with  revolvers  we  did  not  molest  it,  nor  did  it 
seem  in  the  least  disconcerted  by  our  presence.  Antelopes  are  also  numerous, 
and  we  saw  many  bands  of  at  least  40  or  50.  From  the  marshes  close  by 
immense  flocks  of  ducks  and  geese  were  constantly  rising. 

We  reached  camp  at  dark,  and  just  before  a  drenching  shower,  after  a  brisk 

ride  of  over  20  miles.     The  regular  day's  march  had  been  14 J  miles. 
Thursday,  May  31. — We  started  at  7  o'clock,  elated  at  the  prospect  of 

making  our  next  halt  upon  the  Pacific  slope  of  the  mountains.  Bridger  said 
that  our  camping  ground  for  the  night  would  be  upon  the  waters  of  the  Colum- 

bia, and  within  five  miles  of  Green  river,  which  could  be  easily  reached.  I 
therefore  filled  my  canteen  from  Wind  river,  with  the  design  of  carrying  the 
water  to  the  other  side,  then  procuring  some  from  Green  river,  and  with  that 
of  the  Columbia  making  tea  from  the  mingled  waters  of  the  Gulf  of  Mexico, 
the  Gulf  of  California,  and  the  Pacific — a  fancy  that  the  sequel  will  show  was 
not  gratified. 

Our  route  bore  up  the  point  of  a  spur  that  reached  the  valley  at  our  camp,  and 
in  some  localities  the  road  was  rather  steep,  but  on  the  whole  our  progress  was 
good,  and  we  advanced  nearly  three  miles  and  ascended  about  1,000  feet  in  the 
first  hour.  Then  following  the  ridge,  we  had  a  gradual  ascent  and  a  tolerably 
good  road  for  three  or  four  miles  among  stunted  pines,  reaching  at  last  a  large 
windfall,  which  it  was  necessary  to  pass  directly  through,  a  programme 
iuvolving  much  labor  and  the  liberal  use  of  the  axe. 

We  then  commenced  another  rapid  ascent  and  soon  found  ourselves  in  the 
snow.  By  making  our  horses  take  the  lead  by  turns  we  forced  our  way  through, 
and  finally  stood  upon  the  last  ridge  on  the  Atlantic  side  of  the  dividing  crest. 
A  narrow  but  deep  valley  separated  us  from  the  summit,  the  snow  in  it  being 
too  deep  for  an  attempt  even  at  crossing. 

Turning  to  the  left  to  avoid  this  ravine,  and  picking  our  way  through  thick 
stunted  pines,  we  soon  found  ourselves  floundering  in  the  snow.  Bridger,  for 
the  first  time,  lost  heart  and  declared  that  it  would  be  impossible  to  go  further. 

To  return  involved  retracing  our  steps  fully  half  way  to  the  Popo-Agie,  then 
turning  north  into  the  valley  of  the  Big  Horn,  and  perhaps  following  the  route 
of  Lieutenant  Maynadier,  to  the  Three  Forks  of  the  Missouri — a  course  plainly 
inadmissible  until  every  other  hope  had  failed. 

I  therefore  determined  to  reconnoitre  myself,  and  if  possible  find  some  escape 
from  our  dilemma.  Dismounting,  I  pushed  ahead  through  the  snow,  which  was 
melting  rapidly,  and  rendered  travel  both  difficult  and  perilous.  At  times  the 
crust  would  sustain  my  weight,  while  at  others  it  would  break  and  let  me  sink, 
generally  up  to  the  middle,  and  sometimes  in  deep  drifts  up  to  my  shoulders. 
In  some  instances  I  was  able  to  extricate  myself  only  by  rolling  and  stamping, 
and  in  many  places  I  was  compelled  to  crawl  upon  my  face  over  the  treacherous 
surface  of  the  drifts.  After  great  labor  1  found  myself  alone  on  the  summit  <>t 
the  Rocky  mountains  with  the  train  out  of  sight. 

An  investigation  of  the  topography  of  the  surrounding  mountains  convinced 

me  that  if  the  party  could  reach  this  point  the  main  difficulties  of  tin'  passage 
would  have  been  surmounted,  and  I  therefore  started  to  return  and  pilot  them 

through.  Following  my  own  tracks  for  nearly  a  mile  I  came  upon  them,  and 
found  that  they  had  followed  me  slowly. 
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My  attendant,  who  was  leading  my  horse,  stated  that  he  should  think  they  had 
advanced  two  or  three  miles  since  I  left  them,  making  the  distance  I  had  pushed 
forward  alone  some  three  or  four  miles.  I  found  myself  Very  much  exhausted, 
and  my  clothes  saturated  with  snow-water,  but  I  succeeded  in  guiding  the  party 
through  and  at  last  reaching  the  summit  of  the  crest.  The  descent  upon  the 
south  side  was  gradual,  but  very  difficult,  the  snow  being  deep,  while  at  the  few 
points  at  which  it  was  gone  the  ground  was  a  perfect  quagmire,  and  it  was  not 
until  we  had  advanced  some  s  x  miles  from  the  summit  that  we  found  a  scanty 
supply  of  grass  upon  winch  we  could  encamp   in  the  midst  of  pines  and  snow. 

The  day's  march  was  by  far  the  most  laborious  we  have  had  since  leaving 
Fort  Pierre;  and  wet  and  exhausted  as  I  was,  all  the  romance  of  my  continental 

tea-party  had  departed,  and  though  the  valley  of  Green  river  was  in  plain  sight 
I  had  not  the  energy  to  either  visit  or  send  to  it. 

Our  last  night's  camp  was  at  an  elevation  of  7,400  feet  above  the  sea.  The 
summit  of  this  pass  is  very  nearly  10,000  feet,  and  our  camp  to-night  is  9,250 
feet,  so  that  the  whole  day  has  been  spent  in  an  atmosphere  soranfied  that  any 
exertion  has  been  most  exhausting. 

The  weather  has  been  a  mixture  of  smiles  and  tears.  Two  or  three  flurries 

of  snow  passed  over  us  attended  with  thunder,  while  at  times  the  sun  shone  out 
brightly,  renewing  our  life  and  vigor. 

To  the  left  of  our  route  and  some  10  miles  from  it  rises  a  bold  conical  peak, 
3,000  or  4,000  feet  above  us.  That  peak  I  regard  as  the  topographical  centre 
of  the  continent,  the  waters  from  its  sides  flowing  into  the  Gulf  of  Mexico,  the 
Gulf  of  California,  and  the  Pacific  ocean.  I  named  it  Union  peak,  and  the 
pass  Union  pass. 

Friday,  June  1. — I  was  anxious  to  give  our  poor  animals  all  the  opportunity 
to  graze  that  was  possible,  and  did  not,  therefore,  leave  camp  until  nearly  nine 

o'clock.  We  are  now  on  waters  flowing  to  the  westward  and  into  a  branch  of 
Lewis  fork,  which  Uridger  says  is  known  to  the  trappers  as  Gros  Ventre  fork, 
the  Gros  Ventre  Indians  having  been  commonly  in  the  habit  of  passing  by  this 
valley  in  their  annual  trips  across  the  mountains. 

The  ground  was  frozen  when  we  started,  just  hard  enough  not  to  bear  our 
horses,  and  the  poor  beasts  breaking  through  the  crust  into  the  mud,  had  as 
difficult  travelling  as  could  be  well  imagined.  About  a  mile  from  camp  we  crossed 
a  little  rivulet  not  more  than  18  inches  wide,  flowing  between  perpendicular 
banks  four  or  five  feet  high.  We  endeavored  to  make  the  animals  jump  across, 
but  four  of  them  got  in  and  had  to  be  lifted  out. 

The  valley  soon  became  quite  narrow,  and  the  stream  commenced  a  rapid 
descent  over  a  rocky  bed.  Winding  our  way  down  the  hill-sides  over  the 
rocks  or  through  the  mud,  some  four  miles,  we  reached  a  bold  clay  bank  75  or 
100  feet  high,  the  foot  of  which  was  washed  by  the  stream.  A  narrow  bridle- 

path ltd  over  it,  along  which  our  pack-animals  passed  in  safety,  but  the  odom- 
eter wheels  could  not  be  kept  upright  even  with  the  aid  of  ropes,  but  rolled 

over,  carrying  the  mules  with  them,  bringing  up,  at  last,  at  the  water's  edge, where  we  left  them  for  the  time. 

At  the  end  of  only  a  six-miles'  march,  we  encamped  upon  a  small  tributary 
of  Gros  Ventre  fork,  having  descended  about  six  hundred  feet,  carrying  us 
below  the  greater  part  of  the  snow  and  into  pasturage  that  was  much  better 
than  at  our  previous  camp,  though  by  no  means  good,  the  new  grass  not  hav- 

ing yet  started.  Two  or  three  snow-storms  passed  over  us  during  the  day, 
although  the  sun  was  shining  at  the  time. 

After  getting  into  camp,  the  odometer  wheels  were  sent  after,  and  brought 
in  by  making  a  long  detour  on  the  south  side  of  the  stream. 

My  guide  seems  more  at  a  loss  than  I  have  ever  seen  him,  and  after  reaching 

camp  he  rode  in  advance  to  reconnoitre,  and  returned  saying,  "it  would  be 
necessary  to  make  a  short  march  to-morrow,"  which  I  do  not  regret,  as  our  ani- 

mals are  greatly  broken  down. 
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Saturday,  June  2. — The  ground  was  covered  with  snow  this  morning.  The 
sun  shone  out  brightly  when  the  herd  was  brought  up,  but,  by  the  time  we 
were  prepared  to  start,  snow  was  again  falling  rapidly.  Crossing  the  stream, 
which  is  here  about  forty  feet  wide  and  two  and  a  half  deep,  we  continued 
down  Gros  Ventre  fork,  our  course  being  north  of  west.  The  road  was  better 
than  any  before  found  on  this  side  of  the  mountains,  but  the  rapidly  falling 
and  melting  snow  caused  mud  that  retarded  us  somewhat. 

After  a  march  of  but  three  miles,  Bridger  advised  a  halt,  as  he  did  not  know 
of  another  good  camping  ground  within  accessible  distance.  The  grass  is  im- 

proving in  quality,  and  I  hope  the  rest  of  the  Sabbath  will  be  of  essential 
benefit  to  our  broken-down  animals.  Our  object  now  is  to  keep  as  near  to  the 
dividing  crest  as  possible  and  recross,  as  soon  as  we  shall  be  able,  to  the  head- 

waters of  the  Yellowstone. 

The  animal  life  of  this  region  differs  essentially  from  that  on  the  Atlantic 
slope.  Even  in  Wind  River  valley  many  birds  new  to  us  were  seen,  and  Dr. 
Hay  den  and  his  assistants  have  been  very  busy  collecting  specimens  of  all 
kinds  Three  or  four  squirrels  previously  unknown  to  us,  double  that  number 
of  birds,  and  a  large  and  new  species  of  rabbit  have  been  obtained.  Yesterday, 

Bridger  shot  a  "  mule  deer,"  and  the  day  before  our  hunter  killed  one  on  the 
eastern  side  of  the  crest  of  the  mountains,  a  locality  out  of  their  usual  geo- 
praphical  limit. 

Sunday,  June  3. — We  passed  the  day  quietly  in  camp.  The  sky  has  been 
cloudy,  and  we  have  been  visited  by  occasional  showers. 

Monday,  June  4. — Our  course  to-day  has  borne  nearly  northwest,  and  we  are 
no  longer  following  the  course  of  the  stream,  but  crossing  the  ridges  separating 
its  different  branches.  The  road  was  found  to  be  almost  impassable.  The  snow 
had  scarcely  gone,  while  the  ground  was  perfectly  saturated  with  water.  The 
depth  of  the  mud,  and  the  exhausted  condition  of  the  animals,  made  marching 
almost  impossible. 

A  spirit  of  insubordination  and  discontent  was  also  manifest  among  the  men, 
showing  itself  openly  in  their  apparent  determination  to  abandon  all  further 
efforts  to  bring  along  the  odometer  wheels,  which  they  permitted  to  turn  over 
five  times  in  about  half  a  mile.  It  was  with  the  greatest  difficulty  that  I 

succeeded  in  enforcing  discipline  and  inducing  the  men  to  continue  the  faith- 
ful discharge  of  their  duties.  A  long  march  was  plainly  out  of  the  question, 

the  spirit  of  the  party,  the  condition  of  the  beasts,  the  state  of  the  roads,  and 
the  scarcity  of  grass,  all  forbidding  it.  We  halted  therefore  for  the  night  after 
advancing  but  eight  miies. 

Tuesday,  June  5.— We  left  camp  at  7 J  a.  m.,  starting  off  rapidly  to  the 
northwest  across  the  spurs  running  down  to  Gros  Ventre  fork.  The  hill-slopes 
were  not  as  steep  as  those  passed  over  yesterday,  and  had  it  not  been  for  the 
mud  the  road  would  have  been  good.  As  it  was,  the  animals  labored  hard, 
sinking  over  the  fetlock  at  every  step.  A  month  later  in  the  season,  however, 
there  would  probably  be  no  especial  difficulty  encountered  in  travelling  here, 
the  late  rains  being  chiefly  responsible  for  our  troubles.  Crossing  one  or  two 

inconsiderable  streams,  at  about  10  miles  from  our  morning's  camp  we  reached 
the  valley  of  what  was  supposed  to  be  another  branch  of  Lewis  river,  but  which 
subsequently  proved  to  be  a  northern  fork  of  the  Gros  Ventre.  Here  the  mud 

became  far  more  impassable  than  before,  while  our  labors  were  greatly  aug- 
mented by  occasional  banks  of  snow  through  which  we  were  compelled  to  force 

a  way. 

After  travelling  some  two  miles  in  this  valley,  further  progress  in  it  became 
impracticable,  and  an  attempt  was  then  made  to  push  on  along  the  side  of  the 
mountain.  There,  however,  among  the  pines  the  snow  was  found  in  impassable 

banks,  while  the  open  ground  between  presented  even  more  obstruction  than 

the  snow  itself,  the  soil  being  loose,  spongy  and  saturated  with  moisture,  so  that 
the  animals  were  constantly  and  helplessly  mired. 
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I  counted  at  one  time  25  mules  plunged  deep  in  the  mud,  and  totally  unable 
to  extricate  themselves.  To  go  on  was  clearly  impossible,  and  as  we  were  now 
above  grass,  to  remain  here  was  equally  out  of  the  question.  The  only  course 
left,  therefore,  was  to  return,  and  we  retraced  our  steps  for  about  two  miles,  and 

pitched  our  tents  at  a  point  where  our  animals  could  pick  up  a  scanty  subsist- 
ence. 

After  getting  into  camp  Brjdger  ascended  the  summit  of  a  high  hill  to  obtain 
an  idea  of  the  country,  and  returned  after  dark  with  far  from  a  favorable 
report  Nothing  but  snow  was  visible,  and  although  he  seems  familiar  with 
the  locality,  it  is  evident  that  he  is  in  doubt  as  to  what  it  is  best  that  we  should 
next  attempt.  As  I  am  exceedingly  anxious  to  reach  the  upper  valley  of  the 
Yellowstone,  after  a  full  discussion  of  the  question  in  all  its  bearings  with 
him  to-night,  it  has  been  determined  to  make  to-morrow  a  thorough  examina- 

tion of  the  mountains  and  pick  out  some  path  by  which  we  may,  if  possible, 
find  our  way  across  them,  and  accomplish  our  purpose. 

Wednesday,  June  6. — Leaving  the  party  in  camp,  I  started  with  Bridger 

this  morning,  in  accordance  with  our  last  night's  arrangement,  to  ascertain  if  it 
was  possible  by  some  means  to  cross  the  mountain  range  before  us.  Following 

up  the  stream  we  soon  reached  the  limits  of  our  yesterday's  labors,  and  seeing 
a  westerly  fork  which  apparently  headed  in  a  low  "pass"  that  looked  promis- 

ing, we  determined  to  explore  it. 
Before  reaching  this  fork  we  experienced  great  trouble  in  picking  our  way 

around  snow-drifts  and  through  mud.  After  leaving  the  main  stream  the 
ground  rose  rapidly  and  the  hillsides  were  covered  with  a  dense  growth  of 
stunted  pines,  under  which  we  found  snow  in  abundance.  Some  of  the  banks 
were  not  so  deep  as  to  prevent  our  horses  from  plunging  through  them,  but 
others  had  to  be  trodden  down  before  we  could  effect  a  passage.  The  labor 
was  of  course  excessive,  but  by  perseverance  the  summit  was  at  length 
reached. 

Bridger  immediately  declared  that  we  were  on  the  wrong  route  and  that  our 

morning's  labor  had  been  wholly  useless.  This  was  evident  by  the  course  of 
the  ravine  upon  the  other  side  of  the  ridge,  which  tended  so  far  to  the  south- 

ward as  to  show  that  the  drainage  was  still  towards  the  Pacific,  and  that  we 
had  expended  our  efforts  in  climbing  a  spur.  We  therefore  returned  to  the 
valley  and  ascended  the  main  stream,  which  carried  us  further  to  the  eastward, 
and  at  first  looked  much  less  promising  than  the  other. 

After  forcing  our  way  through  the  snow-banks  along  the  banks  of  the  stream 
for  about  a  mile,  we  reached  a  point  where,  for  three-quarters  of  a  mile  above, 
the  valley  was  comparatively  wide,  being  bordered  by  steep  cliffs,  cut  in  deep 
gorges,  filled  with  snow.  The  neighboring  hillsides  were  clad  with  snow,  and 
the  level  valley  was  covered  to  a  uniform  depth  of  from  eighteen  inches  to  two 
feet,  without  the  slightest  appearance  of  ever  having  been  crossed  by  man  or 
beast. 

Bridger  at  once  seemed  to  recognize  the  locality,  saying,  "  This  is  the  pass." 
Our  own  exhaustion,  however,  as  well  as  that  of  our  horses,  was  too  great  for 

any  further  attempts  to-day,  and  we  therefore  returned  to  camp,  determined  to 
make  another  and  final  effort  to  reach  the  summit  to-morrow. 

Thursday,  June  7. — I  started  this  morning  with  a  party  of  nine,  all  told, 
to  make  the  last  attempt  to  find  a  solution  of  the  difficult  problem  imposed  upon 
us.  My  companions  were  the  guide,  Bridger,  Dr.  Hayden,  (naturalist,)  Mr. 
Hutton,  (topographer,)  Mr.  Schonborn,  (artist,)  and  four  men.  One  of  the 
mules,  however,  fell  into  the  stream  soon  after  starting  and  was  nearly  lost, 
and  we  were  compelled  to  send  it  back  to  camp,  with  its  rider. 

The  rest  of  the  party  pushed  on  in  our  tracks  of  yesterday,  without  special 
trouble,  till  we  reached  the  valley  discovered  at  the  close  of  our  labors  of  the 
previous  day.     Here  we  encountered  great  obstacles.     The  deep  snow  in  the 
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numerous  gorges  rendered  progress  along  the  hillsides  impossible,  and  compelled 
us  to  keep  close  to  the  stream  in  the  valley,  the  descent  into  which  was  accom- 

plished with  much  trouble.  Our  route  here  was  crossed  by  side  gullies  from 
two  to  four  feet  in  depth,  entirely  invisible  beneath  the  uniform  surface  of  the 
snow,  and  into  which  we  tumbled,  and  out  of  which  we  floundered  in  a  style  at 
once  rediculous  and  exhausting.  We  partially  remedied  this,  at  last,  by  pro- 

bing the  depth  of  the  snow  ahead  by  rods,  and  by  this  simple  expedient  saved 
ourselves  much  labor  and  annoyance.  We  ultimately  reached  the  upper  end  of 
the  valley,  and  by  a  steep  climb  over  the  snow  scaled  the  last  ascent  and  stood 
again  upon  the  dividing  crest  of  the  Rocky  mountains. 

It  did  not  require  long  to  decide  that  further  progress  was  impracticable. 
From  the  southward  we  had  already  passed  over  ten  or  fifteen  miles  of  snow, 
but  then  we  knew  that  there  was  a  limit  to  it  easily  reached.  To  the  north,  or 
the  direction  in  which  our  route  from  this  point  would  lie,  the  view  seemed 
almost  boundless,  and  nothing  was  in  sight  but  pines  and  snow.  To  bring  the 
party  to  where  we  stood  was  next  to  impracticable,  but  this  I  had  determined 
to  attempt,  if  there  were  any  hopes  of  getting  through  the  snow  on  the  Yellow- 

stone side  of  the  mountains.  My  fondly  cherished  schemes  of  this  nature  were 
all  dissipated,  however,  by  the  prospect  before  us,  as  a  venture  into  that  country 
would  result  in  the  certain  loss  of  our  animals,  if  not  of  the  whole  party. 

I  therefore  very  reluctantly  decided  to  abandon  the  plan  to  which  I  had  so 
steadily  clung,  and  to  seek  for  a  route  to  the  Three  Forks  of  the  Missouri,  by 
going  further  to  the  west  and  passing  down  the  valley  of  the  Madison.  After 
taking  in  our  fill  of  the  disheartening  view  we  returned  to  camp,  to  commence 
the  execution  of  our  new  project  on  the  morrow.  The  hunter  to-day  was  suf- 

ficiently fortunate  to  kill  two  deer,  which  form  a  desirable  addition  to  our  rather 
empty  larder.  Occasional  showers  have  fallen  during  the  day,  but  the  night  is 
clear  and  cold. 

Friday,  June  8. — To-day  the  train  resumed  its  march,  this  time  in  pursuit  of 
a  different  route  from  that  which  had  before  imposed  upon  us  such  serious 
hardships.  The  herd  was  scattered  far  over  the  surrounding  country,  as  a  result 
of  the  scarcity  of  grass,  and  an  early  start  was  therefore  impossible.  We  were 
compelled  at  first  to  retrace  our  steps  for  about  three  miles,  passing  down  one  of 
the  branches  of  the  Gros  Ventre  fork  to  its  mouth,  and  finding  the  road  so  very 
muddy  that  our  progress  was  necessarily  slow. 

On  reaching  the  fork,  we  took  to  the  hills  bordering  the  valley  of  the  stream, 
and  notwithstanding  the  pines  and  the  ravines,  were  enabled  to  greatly  accele- 

rate the  speed  of  our  march.  After  advancing  several  miles  we  crossed,  with 
considerable  labor,  a  steep  spur  and  came  down  into  the  valley  of  a  stream 
(which  I  deem  to  be  the  one  whose  sources  we  visited  yesterday)  near  the 
Indian  trail  from  Green  river,  and  encamped  close  by  its  junction  with  the 
Gros  Ventre,  in  fine  pasturage.  The  crossing  of  the  spur  was  of  course  useless, 

as  it  turned  out,  and  resulted  from  a  mistake  of  Bridger's.  These  little  errors  in 
matters  of  detail,  upon  his  part,  are  not  remarkable,  as  it  is  15  years  since  he 
last  visited  this  region,  and  they  fade  into  insignificance  compared  with  his 
accurate  general  knowledge  of  the  country. 

The  length  of  our  march  was  12  miles,  and  it  was  accomplished  amid  weather 
of  remarkable  variableness.  About  noon  we  were  visited  by  a  storm  of  mingled 

rain,  snow  and  hail,  accompanied  with  vivid  lightning  and  heavy  peals  of  thun- 
der, and  coming  from  the  mountains  behind  us,  which  were  shrouded  in  the 

densest  clouds,  while  ahead  the  sun  continued  to  shine  brightly  and  its  rays 
were  brilliantly  reflected  from  the  snow-clad  peaks  before  us,  unveiled  by  any 
apparent  vapors. 

The  change  in  the  appearance  of  the  country  traversed  to-day  has  been 
marked.  From  the  barrenness  of  the  mountain  summits  we  have  passed  into  a 

region  of  fertility  and  richness.     The  evergreens  have  disappeared,  and  we  are 



92  EXPLORATION    OF    THE    YELLOWSTONE 

now  among  cotionwoods.  The  willows  are  far  larger  in  size  ;  grass  has  become 
abundant,  while  flowers  surrounded  us  upon  every  side.  The  alteration  in  these 
characteristics  has  been  perceptible  in  each  step  of  our  march  to  day,  and  has 
afforded  substantial  gratification,  as  well  as  pleasure,  to  the  eye  of  taste.  The 
soil  at  this  spot  is  unquestionably  excellent,  and  its  productive  capacity  is  only 
impaired  by  the  lack  of  warmth  on  account  of  its  elevation. 

Saturday,  June  9. — An  early  start  was  effected  this  morning,  with  the  view 

to  a  long  day's  march.  On  scaling  the  hill  lying  between  our  camp  and  the 
main  stream,  a  prospect  of  much  beauty  was  unfolded  before  us.  The  verdure- 
clad  valley  of  the  Gros  Ventre  was  bounded  upon  either  hand  with  mountains, 
whose  sides  were  covered  with  dark  evergreens  and  whose  summits  were  capped 
with  snow.  Far  off,  a  barrier  apparently  stretched  across  the  valley  in  the  form 
of  a  ragged  cliff  of  brilliant  red,  above  whose  centre  shone  with  even  greater 

brilliancy  the  snow-covered  peaks  of  the  Great  Teton,  dazzling  in  the  clear 
atmosphere,  with  the  reflected  rays  of  the  newly-risen  sun.  The  magnificence 
of  this  view  elicited  universal  admiration,  and  the  accompanying  sketch  fails  to 
do  justice  to  the  theme,  the  artist  confessing  his  inability  to  represent  the 
gorgeous  coloring. 

From  the  summit  of  the  spur  we  entered  the  valley  and  journeyed  rapidly 
down  it  for  five  miles,  when  it  became  necessary  to  either  cross  to  the  opposite 
bank  or  again  resort  to  the  hills.  The  rapidity  of  the  current  in  the  stream 
dictated  the  latter  course,  and  we  passed  over  two  steep  ridges,  deriving  material 
aid  from  several  convenient  ravines.  At  this  point  in  our  march,  one  of  our 
dragoon  horses  slipped  and  was  badly  snagged,  the  wound  bleeding  profusely. 
By  using  cotton  the  blood  was  stanched  and  the  gash  then  sewed  up,  but  the 
animal  was  too  much  exhausted  to  proceed  further,  and  we  abandoned  it  tem- 
porarily. 

We  reached  the  river  bank  again  at  the  foot  of  the  high  red  bluff,  over  whose 
summit  we  had  seen  the  peaks  of  the  Teton  in  the  morning.  We  passed  around 

it,  along  a  narrow  foot-path  close  to  the  water's  edge  and  at  the  bottom  of  a 
lofty  precipice.  Here  another  accident  occurred.  Three  of  the  pack-mules 
escaped  from  their  drivers,  and  pushed  up  so  high  among  the  rocks  that  the 
men  refused  to  follow  them.  Two  returned  in  safety,  of  their  own  accord,  but 
the  third  lost  its  footing  and  fell  down  a  vertical  descent  of  over  50  feet,  rolling 
into  the  river  and  swimming  to  the  opposite  shore. 

Part  of  the  pack  came  off  at  the  foot  of  the  precipice  and  was  picked  up,  but 
the  remainder  was  carried  across,  containing  two  bundles  of  bedding.  I  imme- 

diately ordered  the  party  to  encamp,  and  one  of  the  men  succeeded  in  crossing 
the  stream  despite  the  rapid  current  He  found  the  mule  dead,  but  the  pack 
unharmed  save  by  water.  The  rapidity  of  the  current  rendered  some  expedient 
necessary  to  bring  the  latter  across,  and  a  stone  was  thrown  over  with  a  twine 
attached,  by  Avhich  a  rope  was  drawn  to  that  bank  and  made  fast  to  the  pack. 
The  latter  was  then  turned  adrift  and  swung  around  to  our  side  of  the  stream. 
The  man  swam  the  current  without  apparent  difficulty  on  his  return. 

We  found  also,  on  counting  up  at  night,  that  one  of  our  pack-horses  was  miss- 
ing, thus  adding  another  to  the  mishaps  of  the  day.  The  distance  travelled  has 

been  15  miles,  and  our  course  has  borne  westward. 

Our  camp  is  well  located,  and  the  river  here  is  thirty  yards  wide,  four  feet 
deep,  and  has  a  current  of  five  or  six  miles  an  hour. 

Sunday,  June  10. — We  passed  the  day  in  camp,  the  rest  being  most  welcome 
to  all.  Both  the  injured  dragoon-horse  and  the  missing  pack-horse  were  brought 
in  at  noon,  and  I  am  in  hopes  the  former  will  be  soon  able  to  again  do  duty. 
The  day  has  been  changeable,  sunshine,  rain  and  snow,  alternating,  and  at 

evening  the  sky  was  clear,  but  clouded  up  before  I  could  complete  the  observa- 
tions I  had  commenced.  • 

Monday,  June  11. — We  continued  down  Gros  Ventre  fork  to-day,  and,  as  we 
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are  upon  the  regular  Indian  trail,  found  excellent  travelling.  For  the  first  seven 
miles  the  road  was  rather  hilly,  crossing  a  succession  of  spurs  running  down  to 

the  river's  edge,  but  as  we  climbed  the  last  we  saw  before  ns  a  wide,  level  valley, 
known  as  Jackson's  Hole.  It  extends  up  the  river  apparently  to  the  main 
chain  of  mountains,  and  is  bounded  on  the  west  by  the  Teton  range,  along 
whose  foot  the  Snake  river  flows,  and  on  the  east  by  the  spurs  just  crossed  by 
us.  Its  probable  area  is  100  square  miles,  and  its  surface  was  covered  with 
luxuriant  vegetation,  the  prevalent  green  being  agreeably  relieved  by  the  bright 

yellow  of*  a  small  variety  of  sun-flower  that  was  singularly  abundant.  Through 
this  valley  we  rode  rapidly,  crossing  Gros  Ventre  fork  in  its  midst,  and  pushed 
down  Snake  river  in  search  of  a  ford,  Bridger  declaring  that  we  could  find  none 
above. 

At  the  junction  of  the  fork  and  the  main  stream  we  were  forced  to  cross  a  bold 

butte,  and  after  this  we  encamped  upon  rhe  river  bank,  our  day's  march  having 
been  25  J  miles,  the  extraordinary  distance  being  explained  by  the  excellence  of 
the  road  and  the  weather. 

While  en  route,  Mr.  Hutton  reported  that  he  had  discovered  a  band  of  Indians 
watching  us  from  the  hills,  and  that  when  approached  they  fled  rapidly.  This 
fact  led  me  to  conclude  that  they  were  Blackfeet,  to  whom  we  are  supposed  to  be 
indebted  for  previous  hostile  visits.  I  have  no  special  fears  from  their  neigh- 

borhood, as  they  will  probably  be  greatly  alarmed  at  the  fact  of  their  discovery, 
but  as  measures  of  precaution  1  ordered  the  train  to  close  up,  and  have  this 
evening  doubled  the  guard. 

After  encamping,  general  search  was  made  for  a  ford,  but  without  success. 
The  Snake  is  here  divided  into  innumerable  channels,  and  its  current  has  the 

rapidity  of  a  torrent.  We  discovered  a  band  of  Indians  upon  the  opposite  bank, 
and  a  party  visited  our  camp,  swimming  their  horses  across  the  stream.  They 
proved  to  be  Snakes,  and  confirmed  our  suspicions  that  the  others  seen  to-day 
upon  this  side  of  the  river  were  Blackfeet.  Our  visitors  were  totally  inoffensive 
in  appearance  and  action,  and  after  begging  a  few  plugs  of  tobacco  and  gratifying 
their  curiosity,  returned. 

Tuesday,  June  12. — We  moved  camp  this  morning  down  the  river  for  2J  miles 
to  the  Indian  crossing,  hoping  that  it  might  prove  available  for  our  purposes. 
Lance  Corporal  Lovett  started  to  inspect  the  ford,  and  I  asked  him  to  go  as  far  as 
he  could,  and  report  to  me.  Lance  Corporal  Bradley  followed  him,  and  within 
twenty  minutes  Lovett  came  back  with  the  startling  news  that  Bradley  was 
drowned.  All  hands  started  for  the  rescue,  but  the  thickness  of  the  underbrush 

and  swiftness  of  the  current  rendered  any  serviceable  effort  impossible,  and*,  as 
it  was  ascertained  he  had  been  swept  away  at  the  swiftest  part  of  the  current, 
all  hope  was  abandoned.  I  sent  men  below  to  find  the  body,  and  also  offered  the 

Indians  a  reward  for  its  recovery,  but  thus  far  all  has  been  in  vain.  The  calam- 
ity is  deplorable,  but  it  is  one  of  those  sad  accidents  for  which  blame  attaches 

to  no  one. 

All  attempts  to  find  a  ford  have  proved  futile,  but  we  have  picked  out  a  point, 
at  which  it  is  hoped  that  we  may  succeed  in  making  use  of  a  raft.  A  party 
under  charge  of  Mr.  Hutton  was,  therefore,  detailed  to  construct  one,  and  com- 

pleted it  late  in  the  afternoon  We  shall  try  the  experiment  with  it  to-morrow. 

1  spent  most  of  the  day  with  a  single  attendant  exploring  the  river  above  Gros 

Ventre  fork  in  search  of  a  feasible  crossing.  I  drove  up  its  bottom  for  some 

eight  miles,  finding  it  to  be  some  forty  feet  lower  than  the  plain  we  had  traversed 

and  composed  of  a  black,  vegetable  mould,  through  which  it  would  be  impossible 

for  the  train  to  pass  at  this  stage  of  the  water,  aside  from  the  trouble  they  would 

subsequently  encounter  from  the  miry  bottom  of  the  stream.  After  a  ride  ot 

thirty  miles,  I  returned  to  camp  without  accomplishing  anything.  '1  he  river 
has  now  been  examined  for  a  distance  of  25  miles  along  its  bank  without  the  dis- 

covery of  any  kind  of  a  ford. 
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We  have  been  again  visited  to-day  with  heavy  showers. 
Wednesday,  June  13 — For  the  purpose  of  being  near  the  spot  at  which  the 

raft  was  to  be  tested,  I  this  morning  moved  camp  half  a  mile  further  down 
stream,  halting  the  train  in  the  edge  of  the  timber.  We  launched  the  raft  and 
attempted  to  guide  it  by  a  rope  to  the  shore,  the  current  being  too  rapid  to  turn 
it  adrift,  but  it  even  then  behaved  so  badly  that  it  was  promptly  pronounced  a 
complete  failure. 

Before  this,  however,  I  had  resolved  to  try  Bridger's  ingenuity,  and  had 
ordered  him,  with  such  men  as  could  be  spared,  to  construct  a  boat.  After  the 
raft  fiasco  I  found  that  he  had  made  good  progress,  and  I  immediately  put  all 
hands  at  work  upon  this  undertaking.  The  framework  was  of  course  easily 
constructed,  but  our  great  difficulty  was  to  devise  a  covering,  there  being  no 
skins  in  our  possession,  and  our  gutta-percha  blankets,  which  were  purchased 
in  New  York,  being  almost  worthless.  We  were  compelled  to  make  use  of 

them,  however,  protecting  them  by  a  lodge-skin  of  Bridger's,  and  to  render  them 
more  completely  impervious  to  water  I  had  large  quantities  of  resin  gathered 
from  the  pine  in  the  vicinity,  and  thickly  coated  them  with  this  substance.  By 
night  a  very  respectable  boat  was  completed,  rude  in  appearance,  but  promising 
to  be  serviceable.  Its  length  was  12  J  and  its  beam  3£  feet,  and  it  was  remark- 

able for  the  fact  that  it  was  constructed  entirely  without  nails  or  spikes,  the 
framework  being  bound  together  with  leather  thongs  and  the  covering  fastened 
on  by  this  common  device  of  the  traders  of  this  section. 

At  the  point  at  which  we  shall  to-morrow  attempt  to  cross  there  are  three 
channels  about  100  yards  in  width.  Through  two  of  these  a  loaded  horse  can 
swim  without  difficulty,  but  in  the  third  the  current  is  far  too  deep  and  swift. 
Between  these  channels  we  shall  have  to  carry  our  packs  by  hand. 

To-day,  for  the  first  time  since  coming  among  the  mountains,  we  have  not 
been  visited  by  rain. 

Thursday,  June  14. — We  launched  our  boat  at  9  a.  m.  and  were  compelled  to 
carry  it  for  nearly  a  mile  over  sloughs  and  islands  to  a  suitable  point  of  start- 

ing. It  was  then  manned  by  four  of  our  best  swimmers  and  laden  with  a  few 
goods,  and  thus  succeeded  in  safely  crossing  the  first  channel.  A  point  was 
then  selected  at  which  the  other  two  channels  could  be  crossed  simultaneously, 
but  the  crew  of  four  were  compelled  to  carry  the  boat  and  goods  again  for 
nearly  half  a  mile  They  succeeded  at  last  in  reaching  the  other  bank,  and 
then  carried  the  boat  to  a  point  above  at  which  they  could  avoid  the  three  chan- 

nels and  thus  make  the  return  trip  at  one  crossing.  It  was  5  o'clock,  however, 
before  they  reached  our  side  of  the  river  again,  and  we  were  thus  compelled  to 
suspend  further  labor  for  the  day,  save  preparations  for  an  early  start  to-mor- 

row. The  boat  requires  a  crew  of  three  men  to  manage  her,  and  it  will  thus  be 
necessary  to  load  her  lightly  and  make  many  trips.  I  regret  the  delay,  but  it 
is  unavoidable,  and  the  fact  that  the  river  is  apparently  rising  this  evening  is 
additionally  discouraging. 

Friday,  June  15. — We  this  morning  commenced  systematic  labor  in  crossing 
the  river.  One  detachment  carried  the  goods  from  camp  nearly  a  mile  through 
marshes  and  among  small  channels  to  the  point  at  which  they  were  loaded  in 
the  boat.  In  crossing,  the  frail  craft  would  reach  the  opposite  shore  fully  one 
quarter  of  a  mile,  by  actual  measurement,  below.  She  would  then  be  carried 
by  another  party  700  paces  up  the  stream  and  again  launched,  reaching  our 
shore  200  paces  below  the  point  of  original  departure,  and  being  carried  up  that 
distance  by  another  detachment  and  reloaded  for  the  next  trip 

After  these  arrangements  had  been  perfected  and  placed  in  working  order,  the 

round  trip  consumed  but  three-quarters  of  an  hour,  and  we  made  17  during  the 
day.  As  the  current  was  so  swift  we  were  compelled  to  carry  over  everything 
in  the  boat,  and  the  result  is  that  many  goods  still  remain  upon  the  east  shore 

this   evening,  as  well  as  15  of  the  party.     I  hope  to-morrow  to  complete  the 



EXPLORATION    OF    THE    YELLOWSTONE.  95 

work.  We  have  made  several  ineffectual  attempts  to-day  to  swim  the  herd 
across,  but  the  moment  they  reach  the  swift  current  they  put  back,  and  thus  far 
our  efforts  have  been  in  vain,  no  one  daring  to  venture  to  lead  them.  This 
evening  they  are  in  charge  of  the  sergeant  of  the  guard. 

Saturday,  June  16. — We  resumed  operations  this  morning  by  getting  the 
herd  across  the  river.  They  were  driven  to  the  three  channels,  at  which  the 
boat  first  crossed,  and  Lance  Corporal  Lovett  volunteered  to  lead  them.  They 
were  divided  into  two  bands,  and  after  great  trouble  were  finally  induced  to 
follow  him.  All  at  last  reached  the  west  bank  in  safety,  although  some  swam 
or  drifted  fully  a  mile  down  stream.  After  this  the  boat  resumed  her  trips,  not- 

withstanding the  fact  that  the  crew  were  so  sore  and  sunburnt  from  their  yes- 

terday's exposure  and  efforts  as  to  be  almost  incapacitated  for  further  labor. 
Ten  trips  were  made,  and  all  persons  and  effects  ferried  across  save  the  odom- 

eter wheels,  which  I  have  decided  to  abandon,  as  the  attempt  to  bring  them 
across  would  be  manifestly  attended  by  too  great  risk.  Everything  is  greatly 
scattered  and  disordered  and  repacking  will  be  a  serious  task,  necessarily  con- 

suming much  time.  The  river  at  the  point  at  which  we  have  crossed  it  is  100 
yards  in  width.  The  boat  has  drifted  in  each  trip  one-quarter  of  a  mile  down 
stream,  and  yet,  notwithstanding  an  eddy  in  the  middle  which  has  been  improved 
by  paddling  up  and  across  stream,  the  time  consumed  in  each  passage  has  been 
but  two  minutes.  From  these  facts  I  estimate  the  rapidity  of  the  current  here 
to  be  at  least  10  miles  per  hour. 

Sunday,  June  17. — After  our  arduous  week's  work  the  rest  of  to-day  has 
been  most  grateful.  The  only  work  done  was  the  gathering  together  of  the 
packs  and  a  few  such  preparations  for  the  journey  to-morrow.  Mr.  Alexander, 
my  foreman,  attempted  to  bring  the  odometer  wheels  across  ou  a  raft,  but  failed, 
and  was  compelled  to  abandon  them  in  the  middle  of  the  stream 

We  were  visited  by  Indians  to-day,  among  whom  was  Cut-Nose,  whom 
Bridger  declares  to  be  the  hereditary  chief  of  the  Snakes.  I  made  him  a  small 
present,  and  from  the  others  the  men  purchased  some  capital  trout 

The  day  has  been  warm  and  mosquitoes  very  annoying.  Last  night,  however, 
there  was  a  heavy  frost,  and  yesterday  a  slight  snow-storm,  and  the  weather  is 
thus  well  spiced  with  variety. 

Our  camp  is  now  on  the  right  or  west  bank  of  Lewis  or  Snake  river  and 
about  10  mdes  southeast  of  the  highest  of  the  Tetons,  the  most  noted  land- 

marks in  this  region.  They  are  basaltic  peaks,  rising  not  less  than  5,000  feet 

above  the  level  plain  of  Jackson's  Hole,  and  are  visible  from  a  great  dis- 
tance in  all  directions.  Our  route  out  of  this  valley  will  be  to  the  westward 

and  across  the  mountain  chain  of  which  they  form  a  part,  and  which  forms  the 
western  boundary  of  the  valley  we  are  now  in. 

Monday,  June  IS. — The  straying  of  some  of  the  herd  prevented  au  early 

start,  but  by  8  o'clock  we  were  in  motion,  marching  due  westward  towards  the 
mountains  and  crossing  a  fine  stream  about  one  and  one-half  mile  from  camp. 
In  ascending  the  Teton  range  we  took  advantage  of  the  valley  of  a  mountain 
stream  flowing  down  its  side,  following  a  narrow  bridle-path,  skirting  the  foot 
of  a  precipice  upon  one  hand  and  the  bank  of  the  dashing  brook  upon  the  other. 
Towards  the  last  the  slope  became  quite  steep,  but  the  road  was  far  from  bad 
for  a  pack-train.  We  passed  across  the  summit  of  the  range  without  difficulty, 
but  upon  coming  to  the  western  slope  found  our  descent  seriously  obstructed  by 
immense  snow-banks,  completely  blocking  up  the  Indian  trail  which  we  were 
following. 

We  had  previously  seen  a  number  of  these,  but  had  succeeded  in  avoiding 

them.  It  seemed  to  be  indispensable  that  we  should  do  so  in  this  case,  and  we 
therefore  climbed  a  spur  some  200  feet  higher,  passed  over  it  and  picked  out  a 
path  along  the  mountain  side  until  we  had  descended  below  the  snow  region. 

At  some  points  the  difficulties  encountered  were  very  great,  and  at  one  time  in 
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the  descent  the  safety  of  those  ahead  was  seriously  endangered  by  rolling  stones 
loosened  by  those  in  the  rear.  This  pass  is  probably  a  capital  one  when  not 
obstructed  by  snow,  but  it  was  with  the  greatest  difficulty  that  we  found  our 
way  through.  Its  summit  is  seven  miles  distant  from  the  river  and  1,900  feet 
above  it.  On  the  west  side  we  descended  1,000  feet,  vertical  measurement,  in 
a  distance  of  less  than  two  miles.  On  the  summit  I  noticed  a  pine  tree  bearing 

this  inscription:  "J.  M.,  July  7th,  1S32 ;  and  July  II,  1833." 
After  passing  over  the  steepest  part  of  the  descent  we  entered  the  valley  of 

a  small  stream,  much  more  gradual  in  its  downward  slope,  and  after  a  further 

advance  of  about  eight  miles  encamped  upon  its  banks  on  the  edge  of  Pierre's 
Hole,  the  length  of  the  day's  march  being  by  estimate  18  miles.  Among  the 
pine  through  which  we  passed  to-day  I  noticed  some  splendid  trees  fully  four 
feet  in  diameter.     The  larger  part,  however,  are  about  of  telegraph-pole  size. 

Tuesday,  June  19. — Our  course  to-day  has  borne  nearly  due  north,  passing 

down  through  Pierre's  Hole,  which  almost  deserves  the  extravagant  praise 
bestowed  upon  it  by  Bridger,  who  declares  it  to  be  the  finest  vailey  in  the 
world.  It  is  between  20  and  24  miles  in  length,  and  seven  or  eight  in  width  ; 
its  gently  undulating  surface  being  covered  with  vegetation  of  the  greatest 
luxuriance,  and  carpeted  with  innumerable  flowers  of  brilliant  hue  and  the. 
richest  variety.  It  is  bounded  upon  all  sides  by  snow-capped  peaks,  while 
through  its  centre  flows  a  fine  stream  fed  by  many  branches  finding  their  sources 
in  the  neighboring  mountains. 

The  latter,  whose  banks  are  uniformly  muddy,  have  retarded  our  progress 

somewhat,  but  we  have  advanced  very  rapidly,  and  encamped  at  10  o'clock, 
after  a  march  of  between  17  and  18  miles.  The  Tetons  have  shown  off  finely 

upon  our  right  to-day,  and  in  front  and  to  the  left  of  our  course  a  lofty,  snow- 
clad  peak  is  visible,  which  Bridger  declares  to  be  at  the  head  of  the  middle 

fork  of  the  Jefferson.  We  are  seeking  the  head  of  the  Madison,  and  at  pres- 
ent there  are  no  obstacles  in  sight  threatening  to  intercept  our  route.  Not- 

withstanding the  beauty  and  fertility  of  the  valley  we  have  seen  no  game, 
squirrels  being  the  largest  animals  that  have  crossed  our  path,  while  of  birds  only 
a  few  curlew  and  others  of  the  smaller  varieties  have  been  visible.  These  cir- 

cumstances are  to  be  regretted,  as  with  our  limited  stock  of  provisions  a  con- 
stant supply  of  fresh  meat  is  very  desirable. 

Wednesday,  June  20. — This  morning  we  left  the  charming  valley  of  Pierre's 
Hole,  and  continued  our  march  northward  over  an  open,  rolling  country,  the 
hills  varying  from  100  to  200  feet  in  altitude,  and  occasionally  sloping  steeply 
to  the  banks  of  small  streams,  now  greatly  swollen  and  difficult  to  cross  for  this 
reason.  A  marked  peculiarity  of  these  hills  is  the  decaying  trunks  of  aspens 
scattered  about,  showing  that  at  no  remote  day  they  were  covered  with  this  tree. 

The  soil  is  uniformly  good,  and  a  fine  growth  of  grass  prevails  everywhere. 

About  10  o'clock  we  passed  a  fine  stream  and  an  excellent  camping  ground, 
but  as  I  was  anxious  to  get  ahead  as  rapidly  as  possible,  I  decided  not  to  halt, 
but  to  push  on  for  an  hour  or  two  longer.  On  ascending  the  next  hill  we  found 
a  thick  growth  of  pines  and  aspens,  with  dead  timber  lying  in  all  directions. 

Bridger  and  myself  pushed  our  way  carefully  in  advance  among  these  obstruc- 
tions, passed  over  the  ridge,  and  thence  down  by  a  steep  descent  into  the  valley 

of  a  large  stream,  which  Bridger  declared  to  be  Henry's  fork,  confessing  that 
he  had  entirely  mistaken  his  locality,  and  that  he  was  greatly  surprised  at  find- 

ing this  formidable  river  here. 
As  it  constituted  an  insuperable  barrier  to  our  immediate  progress,  I  ordered 

the  train  to  return  to  the  camping  ground  passed  early  in  the  afternoon  and 
halt  there  for  the  night.  With  the  guide  I  commenced  a  thorough  examination 
of  the  stream;  we  found  it  apparently  too  deep  to  ford,  flowing  between  high 
banks  and  with  a  swift  current.  We  went  down  its  valley  and  attempted  to 
find  fords  at  a  number  of  points,  but  unsuccessfully.     I  at  last  left  Bridger  to 
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continue  explorations,  and  crossed  over  the  hills  to  camp  and  ordered  the  men 
to  immediately  commence  the  construction  of  another  boat. 

By  night  its  framework  was  finished  and  ready  to  be  carried  to  the  river 
bank  early  in  the  morning.  Bridger  returned  and  reported  having  found  an 
excellent  place  for  crossing  the  stream  by  boat,  with  a  good  camping  ground 

upon  both  banks.  The  pack-master  and  one  of  the  men  whom  I  had  sent  up 
stream  in  search  of  a  ford  came  back  after  an  unsuccessful  trip. 

The  day  has  been  chilly,  rendering  overcoats  not  only  comfortable  but  neces- 

sary, and  this  afternoon  a  hail-storm,  accompanied  by  a  squall  that  blew  down 
our  tents,  visited  us  and  left  the  atmosphere  even  colder  than  before. 

Thursday,  June  21. — We  made  a  very  early  start  this  morning  and  reached 
the  river  bank  at  7  a.  m  ,  after  a  march  of  three  miles.  We  commenced  putting 
the  boat  together  and  had  half  completed  the  work,  when  one  of  the  men  whom 
I  had  sent  below  returned  with  the  announcement  that  he  had  found  a  ford  that 

was  practicable  for  our  larger  animals.  We  immediately  availed  ourselves  of 
this  discovery,  and  by  making  two  trips  with  our  more  powerful  beasts,  carried 
everything  across  and  encamped  upon  the  opposite  bank,  the  day  being  far 
advanced  and  Bridger  desiring  to  reconnoitre  the  country  ahead.  After  a  long 
absence  he  returned  and  stated  that  some  thick  pines  would  constitute  the  only 
serious  obstacle  to  our  progress  that  need  be  immediately  dreaded.  As  the  herd 
is  in  excellent  condition,  and  the  roads  promise  well,  I  still  hope  to  fulfil  my 
engagement  with  Lieutenant  Maynadier  and  reach  the  Three  Forks  of  the 
Missouri  by  the  last  of  the  month. 

Friday,  June  22. — We  left  the  bank  of  Henry's  fork  this  morning,  passing 
directly  over  the  hills,  our  course  being  about  north-northwest.  The  country 
traversed  differs  but  little  from  that  through  which  we  passed  day  before  yes- 

terday, save  that  the  aspens  and  pines  have  increased  in  thickness  and  threaten 
to  become  impenetrable.  The  fallen  timber  also  forms  a  serious  obstacle,  and 
I  greatly  feared  (though  in  this  I  was  agreeably  disappointed)  that  we  should 
lose  some  of  our  animals  by  snagging.  The  services  of  a  pioneer  party,  to  both 

clear  and  "  blaze"  the  way,  were  needed  throughout  the  entire  march. 
Early  in  the  day  we  passed  a  large  stream  which  Bridger  declared  to  be 

Spring  fork.  Some  distance  further  on  we  reached  a  second,  about  40  yards 
in  width,  which  he  hesitatingly  pronounced  to  be  Lake  fork,  and  up  the  valley 
of  the  latter  we  determined  to  go,  preferring  this  course  to  further  continuing 
among  the  timber.  After  about  three  miles  advance,  however,  we  came  to  the 

"  spring,"  showing  that  Bridger  had  been  mistaken,  and  that  this  was  Spring 
fork.  The  "spring"  is  the  largest  I  have  ever  heard  of,  and  furnishes  two- 
thirds  of  the  volume  of  water  in  the  stream,  bursting  forth  from  the  hillside 
and  reaching  the  main  channel  by  a  beautiful  waterfall  of  over  30  feet  in  height. 
This  feature  of  the  country  is  not  easily  to  be  forgotten,  and  is  famous  all  through 
this  region. 

We  continued  up  a  small  branch  of  this  fork  for  two  or  three  miles  above 
the  spring,  when  the  valley  becoming  too  narrow  we  left  it  and  entered  an  open 
marshy  spot  among  the  pines,  upon  which  we  encamped,  as  it  afforded  sufficient 
grass  (though  of  a  poor  quality)  for  our  animals.  The  mosquitoes  have  been 
very  troublesome  during  the  day,  but  the  night  was  so  cold  that  not  only  did 
their  persecutions  cease,  but  ice  formed  in  our  buckets  to  the  thickness  of  a 
quarter  of  an  inch. 

This  afternoon  our  hunter  killed  a  large  bear,  giving  us  thus  our  first  taste  of 
fresh  meat  for  nearly  a  week.  The  camas  plant  also  abounds  in  this  vicinity, 
and  it  has  been  to-day  gathered  and  cooked,  adding  the  vegetable  element  to 
our  bill  of  fare.  The  camas  is  a  bulbous  plant  that  bears  a  beautiful  blue 
flower.  Its  bulbs,  which  alone  are  edible,  are  from  a  half  to  a  single  inch  in 
diameter,  resemble  onions  save  in  their  peculiar  flavor,  and  apparently  contain 
a  large  proportion  of  glutinous  matter. 

Ex.  Doc.  77   7 
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A  fine  comet  is  this  evening  visible  in  the  heavens. 
Saturday,  June  23. — We  started  this  morning  with  the  determination  of 

pushing  ahead  until  we  should  emerge  from  the  woods  that  now  surround  us. 

We  have  been  journeying  between  the  Spring  and  Lake  forks  of  Henry's 
river,  and  found  our  road  obstructed  by  stunted  pines,  fallen  and  decaying  trees, 
a  series  of  low  marshes,  and  occasionally  by  sharp  basaltic  rocks.  Our  progress 
was  thus  necessarily  slow  and  laborious,  save  when  we  were  enabled  to  assist 
ourselves  by  a  deserted  Indian  trail  which  was  occasionally  available. 

After  much  of  this  hard  travelling  we  at  length  reached  an  open  prairie  of  firm 
basaltic  gravel,  over  which  we  marched  rapidly  for  more  than  an  hour,  passing 
through  one  or  two  marshes  caused  by  small  tributaries  of  the  river  and  popu- 

lated by  myriads  of  mosquitoes  that  annoyed  us  immeasurably.  From  this  we 
were  compelled  to  again  enter  the  pines,  but  soon  succeeded  in  finding  the  trail, 
and  by  following  it  ultimately  reached  the  bank  of  Lake  fork  itself.  We  found 
this  stream  to  be  here  100  yards  wide,  three  feet  deep,  and  with  a  current  of  two 
miles  per  hour.  We  crossed  it  without  difficulty  and  encamped  in  a  clear  space 
upon  its  right  bank,  some  ten  feet  above  the  water. 

Game  has  been  abundant  to-day,  and  we  have  seen  two  large  herds  of  elk. 
The  hunter  has  also  killed  two  deer  and  an  antelope.  Bridger  says  that  we  are 
now  through  the  timber,  and  that  there  is  nothing  to  further  delay  our  progress 

to  the  Three  Forks.  Our  latitude  to-night  is  44°  30',  a  distance  of  about  25  miles 
from  the  point  at  which  the  divide  is  placed  on  the  maps. 

Sunday,  June  24. — We  have  passed  the  day  quietly  in  camp,  holding  the  usual 
service.  The  morning  was  warm  and  pleasant,  but  it  has  rained  all  the  after- 

noon, and  this  evening  the  temperature  is  much  cooler. 
Monday,  June  25. — We  started  this  morning  in  a  northeasterly  direction  for 

the  Madison,  our  route  running  through  a  strip  of  woods  of  about  a  mile  in  width, 
and  then  emerging  into  an  open  and  almost  level  prairie,  in  which  is  located 

Henry's  lake.  At  first  we  found  the  travelling  quite  marshy,  but  soon  reached 
firm  ground  and  advanced  with  unusual  rapidity.  The  prairie  was  beautiful 
with  its  luxuriant  growth  of  young  grass,  and  bands  of  antelope  were  scattered 
about  us  on  all  sides,  three  or  four  being  killed  in  the  course  of  the  march. 

About  ten  miles  from  camp  we  re-crossed  Lake  fork,  which  is  here  a  rapid 
stream,  25  yards  wide  and  three  feet  deep,  flowing  between  muddy  banks,  and 

then  passed  to  the  east  of  Henry's  lake,  being  obliged  to  keep  some  distance 
from  its  immediate  banks  on  account  of  their  swampy  nature,  and  thus  skirting 
the  foot  of  the  mountain  sides.  The  lake  is  from  three  to  four  miles  in  length, 
and  after  leaving  its  head  we  commenced  ascending  the  gradual  slope  of  the 
neighboring  pass  over  the  Rocky  mountains.  As  we  approached  its  summit  I 
put  spurs  to  my  horse  and  galloped  ahead  over  the  boundary  line  and  into 
Nebraska. 

The  pass  is  only  four  miles  from,  and  200  feet  above  the  lake,  and  so  level 
that  it  is  difficult  to  locate  the  exact  point  at  which  the  waters  divide.  It  is 
about  a  mile  in  width,  with  the  sides  sloping  gently  to  the  centre.  The  barom- 

eter stood  at  23.65  inches,  indicating  a  height  of  6,350  feet  above  the  sea  level, 
or  1,500  feet  lower  than  the  summit  of  the  South  pass.  The  approaches  upon 
either  side  are  remarkable,  being  of  about  a  uniform  ascent  of  50  feet  to  the 
mile,  and  thus  affording  unequalled  facilities  for  either  wagon  road  or  railroad 

purposes.  I  named  it  Low  pass,  and  deem  it  to  be  one  of  the  most  rem'akable 
and  important  features  of  the  topography  of  the  Rocky  mountains. 

After  passing  over  the  mountain  we  marched  about  ten  miles  and  reached  the 
banks  of  the  Madison  below  the  canon.  We  found  this  river  to  be  here  about 

80  yards  in  width,  flowing  very  rapidly  over  a  bed  of  huge  boulders,  and  pre- 
senting insuperable  obstacles  to  our  crossing  it  at  this  point;  we  accordingly 

encamped  after  an  unusually  long  march.  During  the  day  I  find  that  by  obser- 
vations we  have  made  a  northing  of  20'.     We  have  seen  one  band  of  buffalo 
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among  the  hills,  and  hope  to  soon  be  surrounded  again  by  this  species  of  game. 
Appearances  now  favor  our  reaching  the  Three  Forks  by  the  last  of  the  week, 
and  if  Lieutenant  Maynadier  is  prompt,  I  shall  start  for  the  Eclipse  on  Monday 
next. 

After  crossing  Lake  fork,  Mr.  Hutton,  Dr.  Hayden,  and  two  attendants  turned 
to  the  east  and  visited  the  pass  over  the  mountains,  leading  into  the  Burnt  Hole 
valley.  They  found  the  summit  distant  only  about  five  miles  from  our  route, 
and  report  the  pass  as  in  all  respects  equal  to  that  through  which  the  train  had 
gone.  From  it  they  could. see  a  second  pass  upon  the  other  side  of  the  valley, 

which  Brid'ger  states  to  lead  to  the  Gallatin.  He  also  says  that  between  that 
point  and  the  Yellowstone  there  are  no  mountains  to  be  crossed  ;  and  if  this  is 
true,  these  passes  unquestionably  offer  the  best  route  for  a  continental  railroad. 
From  them  to  the  westward,  there  is  an  easy  road  over  Camas  Prairie  and  thence 
down  to  Lewis  fork. 

We  narrowly  avoided  a  serious  casualty  to-day,  the  carbine  of  one  of  the 
escort  being  accidentally  discharged  while  lying  across  his  saddle;  the  contents 
fortunately  missed  any  of  the  party,  but  seriously  wounded  one  of  the  dragoon 

horses.     I  am  in  hopes,  however,  of  being  able  to  save  the  animal's  life. 
Tuesday,  June  26. — One  of  the  men  this  morning  accidentally  shot  himself 

while  wiping  out  a  loaded  gun;  a  part  of  the  iron  ramrod  struck  him  near  the 
left  nipple,  passed  through  the  fleshy  part  of  the  breast,  hit  and  glanced  off  from 
the  shoulder-bone,  and  emerged  a  little  below  the  point  of  the  right  shoulder. 
It  was  at  first  feared  that  the  wound  was  mortal,  and  I  ordered  back  the  herd 
which  was  at  the  time  being  driven  up  for  the  start.  A  careful  surgical 
examination,  however,  revealed  the  fact  that  it  was  only  a  flesh  wound,  and 
after  it  had  been  dressed  I  gave  the  order  for  the  march.  A  litter  was  at  first 
prepared  for  the  injured  man,  but  a  travais  being  recommended,  that  was  ulti- 

mately tried. 

By  10  o'clock  we  were  under  motion  passing  down  the  valley  of  the  Madison, 
which  is  at  this  point  from  one  to  two  miles  wide,  and  consisting  of  three  dis- 

tinctly defined  terraces,  nearly  level  but  with  precipitous  sides.  Occasionally 
these  run  together,  rendering  some  steep  climbing  necessary,  but  aside  from  this 
the  travelling  was  excellent.  After  a  march  of  about  six  miles  it  was  found  that 
the  wounded  man  was  growing  worse,  and  a  halt  was  ordered  for  the  day.  I  have 
had  a  horse  litter  prepared  for  him  for  to-morrow,  and  trust  that  this  will  prove 
a  relief. 

Wednesday,  June  27. — We  encamped  last  night  at  the  junction  of  the  Mad- 

ison and  Rosse's  fork,  and  this  morning  were  compelled  to  retrace  our  steps  for 
a  short  distance  to  reach  the  Indian  trail  that  led  to  a  ford  through  the  latter 
stream.  We  crossed  it  after  descending  steep  banks,  and  then  passed  on  down 
the  Madison.  For  ten  miles  the  terrace  formation  continued,  necessitating  the 
occasional  passage  up  and  down  of  steep  slopes,  but  at  this  distance  the  trail  we 
were  following  ran  along  the  precipitous  side  of  a  hill  some  300  feet  in  height ; 
it  thence  passed  down  to  a  narrow  bottom  and  around  the  base  of  a  huge  bluff, 
whose  frowning  crags  overhung  a  narrow  path  along  the  edge  of  the  river. 
After  this  it  again  ascended  to  the  summit  of  the  hill,  where  we  found  ourselves 
upon  a  broad  and  level  plain,  over  which  we  travelled  rapidly,  being  in  one  or 

two  instances  compelled  to  descend  to  the  river  bank  and  again  scale  the  hill- 
side. Towards  the  latter  part  of  the  day  it  was  difficult  to  find  a  good  camping 

ground,  and  it  was  only  after  a  march  of  25  miles  that  we  were  able  to  obtain  a 
suitable  location.  Even  here  only  driftwood  and  a  few  willows  furnished  us  a 
scanty  supply  of  fuel.  Our  injured  man  has  fared  finely  to-day,  and  the  horse 
litter  has  answered  its  purpose  perfectly.  Three  antelopes  have  been  shot  dur- 

ing the  march,  and  we  are  thus  abundantly  provided  with  fresh  meat;  our  other 
supplies  are  giving  out,  however.  Some  small  snow  banks  have  been  seen, 
affording  evidence  of  the  great  depth  of  the  fall  in  this  region  last  winter. 
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The  face  of  the  country  has  changed  greatly,  and  is  rapidly  assuming  the 
appearance  of  the  Missouri  near  Fort  Pierre  and  below.  The  rugged  mountains 
are  receding,  and  their  places  are  being  taken  by  rounded  and  barren  hills.  The 
valley  is  also  almost  destitute  of  wood,  and  the  grass  is  becoming  brown  and 
scarce.  The  banks  of  the  numerous  small  streams  emptying  into  the  river  are 
skirted  with  a  narrow  figure  of  willows,  alders,  and  aspens,  and  the  valley  thus 
presents  the  appearance  of  a  farm  divided  into  lots  by  hedges.  It  is  needless 
to  add  that  the  prospect  is  far  less  inviting. 

Thursday,  June  28. — We  continued  our  course  down  the  Madison,  following 
the  river  bottom  for  the  first  six  miles,  and  crossing  in  our  route  a  large  number 
of  sloughs  and  miry  streams.  For  most  of  the  distance  the  river  was  fringed  by 
a  low  and  narrow  growth  of  cotton,  woods,  and  willows.  At  one  point  a  couple 
of  buffaloes  were  discovered  on  the  opposite  bank,  which  became  alarmed  at  our 
appearance,  dashed  headlong  down  stream,  crossed  it  ahead  of  the  train,  and 
climbed  the  hill  just  in  time  to  meet  our  hunter,  who  killed  one,  thus  providing 
us  with  the  first  buffalo  meat  of  the  season. 

After  leaving  the  bottom  we  followed  the  first  plateau,  finding  the  travelling 
somewhat  improved.  Our  route  diverged  slightly  from  the  course  of  the  river 
which  here  bears  off  to  the  right,  entering  a  caiion  through  a  range  of  broken 
hills  crossing  the  valley.  We  pushed  on  to  this  transverse  range  and  encamped 
at  the  foot  of  its  slopes  on  the  banks  of  a  stream  taking  its  rise  in  the  mountains 
and  emptying  into  the  Madison  at  a  distance  of  about  four  miles.  The  ground 
in  its  immediate  vicinity  was  marshy,  but  the  location  of  our  camp  on  the  hill- 

side is  perfectly  dry.     The  distance  of  the  day's  march  was  18  miles. 
This  range  of  hills  makes  the  valley  down  which  we  have  been  travelling  a 

"hole,"  resembling,  but  larger  than,  Pierre's  or  Jackson's  holes  already  passed. 
It  has  steadily  widened  as  we  have  descended  the  river,  and  at  last  night's  camp 
its  breadth  was  at  least  15  miles.  The  surrounding  mountains  are  rugged,  and 
in  many  instances  covered  with  snow.  They  slope  steeply  to  the  plateau  upon 
which  we  have  been  advancing,  and  thence  descend  by  irregular  steps  to  the 
river  bank.  All  the  terraces  of  which  the  valley  is  constituted  are  now  covered 
with  a  luxuriant  growth  of  bunch  grass,  affording  at  this  season  pasturage  of 

the  finest  quality  and  great  extent.  Antelopes  have  been  visible  in  large  num- 
bers upon  all  sides. 

Friday,  June  29. — To-day  we  have  climbed  the  hills  that  last  night  intercepted 
our  path.  The  summit  of  the  first  ridge  was  reached  by  a  long  and  easy  slope 
of  about  five  miles.  We  then  descended  into  an  interlying  valley  forming  the 
bed  of  a  small  stream,  and  after  a  not  very  difficult  march  of  10  or  12  miles, 
scaled  the  summit  of  a  second  ridge  from  which  we  obtained  our  first  view  of 
the  three  forks  of  the  Missouri.  A  march  of  five  miles  further  brought  us  to 
the  edge  of  the  level  plain  in  which  the  Jefferson,  Madison,  and  Gallatin  effect 
their  junction,  and  as  there  was  no  available  camping  ground  to  be  found  we 
pushed  on  until,  at  5  p.  m.,  we  reached  the  Madison  again,  having  travelled  the 
very  unusual  distance  during  the  day  of  35  miles.  We  then  encamped,  finding 
but  little  timber  in  our  vicinity,  although  considerable  is  seen  on  the  banks  of 
the  Jefferson,  and  some  on  those  of  the  Madison,  chiefly  on  the  sides  next  the 
bluffs. 

The  valley  at  this  point  is  wide  and  inclined  to  marshiness.  The  Madison 
flows  in  a  winding  channel,  badly  cut  up  by  islands  and  sloughs,  and  as  the 
barometer  indicates  a  fall  of  1,000  feet  since  we  left  it  last  night  it  must  be  a 
continuous  rapid  through  the  canon,  or  a  succession  of  cascades.  Bridger, 
however,  denies  the  existence  of  any  perpendicular  fall,  and  I  am  inclined  to 
regret  not  having  explored  it  throughout  its  entire  length,  if  it  had  been  possible. 

There  are  no  signs  of  the  arrival  of  Lieutenant  Maynadier,  and  I  fear  that  he 
will  not  reach  here  in  time  to  enable  me  to  undertake  my  northern  trip  to  visit 

the  line  of  the  total  eclipse  on  the  18th  proximo.  Rain  and  thick  clouds  pre- 
rented  observations  at  night.  •   . 
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Saturday,  June  30. — Our  energies  have  been  to-day  devoted  to  preparations 
for  crossing  the  rivers.  Early  in  the  morning  a  small  party  was  sent  up  the 
Jefferson  in  search  of  a  ford  while,  with  Dr.  Hayden,  I  rode  over  to  the  same 
stream  and  thence  down  to  its  point  of  union  with  the  Madison  in  pursuit  of  a 
better  camping  ground,  and  a  feasible  point  of  crossing.  Meanwhile  the  others 
of  the  expedition  were  employed  in  the  manufacture  of  another  boat,  which  it 
was  evident  we  should  need  to  communicate  with  Lieutenant  Maynadier,  if  for 
no  other  purpose.  I  found  an  excellent  camping  ground  400  yards  above  the 
junction  of  the  two  rivers  on  a  narrow  neck,  only  37  paces  in  width,  while  those 
exploring  the  Jefferson  reported  that  they  had  discovered  a  ford  practicable  for 
the  animals  but  not  for  the  packs. 

I  therefore  determined  to  move  camp  to  the  selected  spot,  complete  there  the 
boat  of  which  I  found  the  frame  nearly  constructed,  by  it  convey  the  goods 
and  supplies  across,  and  send  the  animals  around  by  the  ford  A  severe  rain 
storm  delayed  us  somewhat,  but  after  it  was  over  we  moved  camp  and  consumed 
the  rest  of  the  day  in  finishing  the  boat. 

Observations  for  latitude  locate  us  at  45°  55',  some  distance  north  of  Lewis 

and  Clark's  calculations,  but  corresponding  with  the  position  of  the  Three  Forks 
in  Lieutenant  Warren's  map. 

The  valley  of  the  Three  Forks  has  been  most  accurately  depicted  by  Lewis 

and  Clark.  I  ascended  to-day  a  hill  in  the  vicinity  of  our  morning's  camp,  and 
compared  the  details  of  their  journal  with  the  scene  before  me.  Their  descrip- 

tion was  verified  in  every  respect,  even  to  the  point  they  specified  as  suitable 
for  a  fortification.  With  their  judgment  in  this  respect,  however,  I  must  differ, 
as  the  location  is  commanded  by  higher  hills,  and  any  work  thereon  could  be 
easily  carried  by  a  suitably  armed  force.  If,  however,  it  should  be  only  intended 
to  defend  the  canon,  which  the  Missouri  enters  just  below,  it  would  perfectly 
meet  that  requirement. 

Sunday,  July  1. — The  day  has  been  passed  quietly  in  camp.  One  of  the 
men  this  morning  swam  the  Jefferson  and  reported  that  we  were  encamped  upon 
simply  one  channel  of  the  river,  a  large  island  intervening,  and  two  others 
equally  formidable  will  have  also  to  be  crossed  before  we  shall  reach  the  opposite 
bank.  This  fact,  together  with  the  non-arrival  of  Lieutenant  Maynadier,  has 
decided  me  to  cross  the  Madison  and  Gallatin,  instead  of  the  Jefferson,  and  go 

down  to  Fort  Benton  by  the  east  bank  of  the  Missouri.  If  the  other  detach- 
ment shall  not  arrive  before  we  have  completed  our  crossing  we  can  advance 

towards  the  Yellowstone  until  we  meet  them,  and  thence  push  to  Fort  Benton. 
By  this  course  we  shall  save  them  the  trouble  of  crossing  to  the  Three  Forks, 
and  will  also  explore  a  country  less  familiar  than  that  to  the  west  of  the  Missouri. 
We  observed  this  evening  lunar  distances  for  longitude,  but  the  moon  was  so 
low  that  they  were  not  very  valuable. 

The  day  has  been  warm  and  the  musquitoes  exceedingly  troublesome. 
Monday,  July  2. — In  accordance  with. my  new  plan  adopted  yesterday,  all 

hands  were  set  at  work  upon  the  boat  this  morning,  that  it  might  be  immediately 
completed  for  the  crossing  of  the  Madison  and  Gallatin.  Both  these  rivers  were 
crossed  by  swimming  by  the  same  man  that  crossed  the  Jefferson,  and  on  his 
return  he  reported  that  we  should  probably  be  able  to  ford  the  Gallatin.  At  2 
p.  m.  the  boat  was  launched,  and  worked  admirably,  so  that  by  7  J  p.  m  all  our 
goods  and  the  entire  party  had  been  safely  landed  upon  the  eastern  bank  of  the 
Madison.  The  animals  swam  the  current  without  difficulty,  following  one  of  the 
horses  led  by  the  boat. 

Tuesday,  July  3.— The  ford  of  the  Gallatin  being  pronounced  practicable  upon 
further  examination  this  morning,  we  started  at  9£  a.  m.  and  crossed  it  at  a 
point  at  which  it  was  separated  into  two  channels.  In  the  first  of  these  the 

water  was  four  feet  deep  and  the  current  very  rapid.  The  second  was  not  even 

three  feet  in  depth.     The  crossing  was  effected  without  much  trouble,  and  we 
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emerged  about  half  a  mile  above  the  mouth  of  the  Gallatin.     We  at  once  scaled 
the  bluff  and  started  up  the  river,  heading  almost  due  east. 

After  a  march  of  about  three  miles  we  came  upon  the  hunter  of  Lieutenant 

Maynadier's  party,  who  reported  the  main  body  to  be  but  five  or  six  miles  dis- 
tant and  coming  towards  us.  We  rode  on  and  met  them  as  they  were  com- 

mencing to  cross  the  Gallatin  to  the  bank  which  we  had  left.  This  was  stopped 
immediately,  and  both  parties  encamped  on  the  north  bank  upon  a  small  plateau 
at  the  foot  of  a  high  bluff,  at  a  distance  of  6J  miles  from  the  Three  Forks. 

Lieutenant  Maynadier  reports  that  he  experienced  great  difficulty  in  crossing 
some  of  the  streams  in  his  route;  that  he  was  compelled  to  abandon  all  his  wagons 
and  carts,  and  that  at  the  Stinking  Fork  of  the  Big  Horn  he  lost  a  large  number  of 
his  instruments  and  many  of  his  notes  by  the  sweeping  away  by  the  current  of 
the  wagon  in  which  they  were  carried. 

I  regret  this  exceedingly,  as  it  will  render  it  almost  impossible  for  us  to  here- 
after make  such  observations  as  "will  be  necessary  to  fix  our  positions.  The 

report  of  Lieutenant  Maynadier  accompanies  this. 
Observations  for  longitude  by  lunar  distance  were  attempted  again  this  eve- 

ning, but  also  proved  unsatisfactory  for  the  reason  that  the  moon  was  so  low, 
though  nearly  on  the  meridian. 

Wednesday,  July  4. — The  day  was  spent  in  camp  by  the  entire  expedition, 
the  lack  of  means  limiting  our  demonstrative  ebullitions  of  patriotism  to  the 
burning  of  a  little  extra  gunpowder.  Our  labors  were  confined  to  preparations 
for  another  division  of  the  party,  as  from  this  point  I  shall  go  northward  to  Fort 
Benton,  while  Lieutenant  Maynadier  will  push  down  the  Yellowstone  to  Fort 
Union.  The  contemplated  trip  to  the  remote  north  into  the  line  of  the  total 

eclipse,  (north  of  latitude  52°,)  on  the  18th  instant,  I  am  reluctantly  compelled 
to  abandon. 

There  now  remain  but  13  days  in  which  I  could  travel,  while  the  distance  is 
500  miles.  It  would  thus  require  average  journeys  of  38  miles  per  diem,  which, 
considering  the  nature  of  the  unexplored  wilderness  through  which  we  should 
be  compelled  to  pass,  is  manifestly  impossible.  Had  Lieutenant  Maynadier 

succeeded  in  rejoining  me  by  the  last  of  June,  I  should  have  attempted  to  com- 
ply with  the  request  of  the  department,  but  unforeseen  obstacles  have  delayed 

him  four  days  beyond  the  appointed  time,  and  as  I  did  not  feel  justified  in  leav- 
ing the  party  until  assured  of  his  safety,  this  plan  must  be  from  necessity 

relinquished. 

On  leaving  Deer  creek  (winter  quarters)  I  had  simply  procured  a  three- 

months'  supply  of  short  rations  ;  one  pound  of  flour  and  six  ounces  of  bacon,  with 
coffee  and  sugar,  per  diem  for  each  man.  A  considerable  percentage  of  this  had 
wasted  by  the  sifting  of  the  flour  through  the  sacks  and  the  trying  of  the  bacon 

under  the  sun's  rays  during  the  marches.  Game  has  therefore  been  indispensa- 
ble to  the  subsistence  of  the  expedition,  and  the  question  of  supplies  is  thus 

attended  with  serious  embarrassments^ 
During  the  day  I  have  taken  a  careful  account  of  the  stock  on  hand,  and 

after  issuing  to  my  own  party  a  short  allowance  for  fifteen  days  for  the  trip  to 
Fort  Benton,  the  balance  has  been  turned  over  to  Lieutenant  Maynadier,  who 
thinks  that  with  the  buffalo  he  will  surely  find  on  the  Yellowstone,  he  is  thus 

sufficiently  provided  for  his  journey  to  Fort  Union.  I  hope  to  find  further  sup- 
plies for  my  party  at  Fort  Benton,  but  if  not  we  shall  be  compelled  to  rely  upon 

game  on  the  trip  from  that  post  to  Fort  Union. 
Lieutenant  Mullins  will  accompany  me,  and  my  present  intention  is,  after 

leaving  Fort  Benton,  to  continue  our  explorations  by  both  land  and  river  par- 
ties, putting  Lieutenant  Mullins  in  command  of  the  former,  with  instructions  to 

follow  the  divide  between  the  Missouri  and  the  Yellowstone,  while  with  the  lat- 
ter I  shall  descend  the  Missouri  itself.  The  early  evening  was  marked  by  a 

beautiful  aurora  borealis,  followed  by  thick  clouds,  which  prevented  observations. 
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Thursday,  July  5. — We  left  camp  this  morning  before  Lieutenant  Maynadier, 
advancing  a  little  distance  up  the  Gallatin,  but  bearing  off  to  the  left  over  the 
hills  in  a  northeasterly  course.  On  reaching  the  summit  of  the  first  ridge  the 
beautiful  valley  of  the  Three  Forks  was  spread  out  before  us.  The  Jefferson 
could  be  seen  in  the  western  distance,  while  the  Madison  was  visible  to  the 

canon,  and  we  could  trace  the  course  of  the  Gallatin  apparently  almost  to  its 

sources.  In  the  lofty  mountains  upon  the  east  the  marked  depression  of  Clark's 
Pass  was  especially  noticeable,  and  through  its  vista  could  be  discerned  the  dis- 

tant peaks  of  the  ranges  beyond  the  Yellowstone.  The  landscape  was  also  ren- 
dered additionally  charming  by  the  serenity  of  the  weather  and  the  freshness 

of  the  vegetation. 
Our  route  bore  over  a  series  of  spurs,  with  the  dry  beds  of  streams  tending 

towards  the  Gallatin  interlying;  and  we  continued  to  rapidly  ascend,  the  hills 
being  destitute  of  timber,  and  out-cropping  lime  rock  constituting  their  main 
feature.  After  a  march  of  15  miles  we  reached  the  summit  of  the  divide  between 

the  Little  Green  (which  Bridger  describes  as  emptying  into  the  Missouri  about 
30  miles  below  the  Three  Forks)  and  the  Gallatin.  We  descended  into  the 
valley  of  a  tributary  of  the  former,  and  five  miles  further  on  came  to  that  stream 
itself,  ascended  it  for  some  two  miles,  and  then  encamped  after  a  march  (esti- 

mated) of  22  miles. 
The  Little  Green  is  a  beautiful  mountain  brook,  20  feet  in  width  and  IS 

inches  in  depth,  flowing  through  a  narrow  valley  bounded  by  high  and  steep 
bluffs,  whose  surface  is  covered  with  fresh  grass,  jagged  rocks,  and  occasional 
pines.  The  course  of  the  stream  is  nearly  south,  heading  towards  a  lofty  spur, 
through  a  canon  in  which  it  passes,  but  after  this  it  must  turn  to  the  northward 
if  Bridger  is  correct  in  his  location  of  the  point  at  which  it  enters  into  the  Mis- 
souri. 

The  day  has  been  the  first  of  the  season  that  has  been  disagreeably  warm 
and  oppressive  throughout. 

Friday,  July  6. — Our  course  continued  up  the  Little  Green  river  this  morn- 
ing, the  forks  of  which  we  reached  after  a  march  of  about  a  mile.  Crossing  a 

high  table-land  lying  between  the  two  streams  that  form  the  river,  we  continued 
up  the  more  northerly  one  for  some  nine  miles,  the  narrowness  of  the  valley 
compelling  us  to  reapeatedly  cross  the  fork.  After  reaching  this  point  we  were 
compelled  to  climb  the  steep  sides  of  a  lofty  spur  through  which  the  stream 
passed  in  a  canon.  Its  height  was  from  800  to  1,000  feet,  and  we  found  both 
its  ascent  and  descent  to  be  very  difficult;  in  the  latter  case  the  travelling  being 
obstructed  by  a  succession  of  rugged  ravines,  the  sides  of  the  gorges  covered 
with  pine  and  large  ledges  of  outcropping  rock.  We  found,  however,  a  narrow 
footpath  that,  with  some  trouble,  we  followed  to  the  valley  again,  and  up  this  we 
advanced  for  another  mile.  The  stream  then  bore  off  to  the  right,  whereupon 

we  abandoned  it,  and  crossing  over  a  second  spur  came  out  upon  the  open  prai- 
rie, with  the  head  of  Smith's  river  in  sight,  and  the  Belt  mountains  filling  the 

northern  horizon.  We  crossed  two  small  tributaries  of  the  Little  Green  river, 

and  encamped  upon  the  second  amid  a  grove  of  willows  and  aspens,  which  have 

furnished  our  night's  supply  of  fuel.  The  distance  accomplished  in  the  march 
has  been  14  miles,  but  the  travelling  has  been  as  bad  as  any  this  season  except 

the  descent  of  the  Tetons  and  our  march  through  the  pines  on  Henry's  river. 
Clouds  were  gathering  threateningly  as  we  halted,  and  by  the  time  our  tents 

were  up  the  rain  was  falling  in  torrents,  continuing  till  after  nightfall  and  fol- 
lowed by  a  slight  drizzle.  The  weather  has  been  raw  and  chilly,  and  thus  in 

disagreeable  contrast  with  yesterday's  warmth. 
Saturday,  July  7. — The  direction  of  our  march  this  morning  was  still  north- 

ward over  a  high  rolling  prairie,  crossed  by  several  small  tributaries  of  the  Little 
Green.  No  timber  was  seen  upon  the  banks  of  any  of  these — a  fact  which  proves 
the  fortunate  wisdom  of  our  selection  of  a  camp  last  evening. 
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Upon  the  open  prairie  our  view  was  unusually  extensive.  Through  a  gap  at 
our  left  the  mountains  west  of  the  Missouri  were  plainly  visible.  In  the  south- 

east could  be  seen  the  snow-covered  peaks  of  the  broken  range  in  which  the 
Muscleshell  and -Twenty-five  Yards  rivers  take  their  rise,  while  the  course  of 
the  former  could  be  traced  for  miles  along  the  eastern  horizon.  Far  in  the  south 
we  could  dimly  see  the  mountains  beyond  the  Yellowstone,  while  stretching 
directly  from  east  to  west  ahead  of  us  were  the  pine-covered  ridges  of  the  Belt 

mountains,  a  poorly  defined  gap  marking  the  location  of  the  canon  of  Smith's 
river. 

A  march  of  about  10  miles  over  a  series  of  prairie  hills  brought  us  to  the  sum- 

mit of  the  divide,  from  which  we  looked  down  upon  Smith's  river.  This  stream 
was  flowing  through  a  wide,  open  valley,  and  its  banks  were  wholly  destitute 
of  timber. 

I  determined  to  follow  down  its  valley  to  the  plains  of  the  Missouri,  and  we 
therefore  changed  our  course  to  the  north-northwest,  and  headed  towards  the 
canon  in  the  Belt  mountains.  After  a  march  of  10  miles  we  reached  the  banks 
of  the  river,  and  found  it  to  be  from  30  to  40  feet  in  width  and  18  inches  in 

depth,  flowing  over  a  gravelly  bottom.  The  valley  was,  however,  so  marshy 
that  we  were  frequently  compelled  to  cross  the  stream,  and  generally  keep  at  a 
considerable  distance  from  its  immediate  banks. 

After  a  march  of  five  miles  we  crossed  a  small  spur  through  which  the  river 
canons,  and  finding  there  some  half  a  dozen  dry  cottonwoods  that  would  answer 
for  fuel  we  encamped  upon  a  level,  gravelly  plateau,  30  feet  above  the  water. 
The  grass  along  our  route  has  been  both  excellent  and  abundant,  and  would  at 
this  season  furnish  grazing  for  enormous  numbers  of  cattle.  Antelope  and  deer 
are  the  only  game  found,  however,  save  a  bear  which  was  this  morning  started 
by  the  train  and  shot  by  Lieutenant  Mullins. 

The  surrounding  hills  are  covered  with  scattered  pines  and  cedars,  and  other 
evergreens  grow  down  to  the  very  edges  of  the  valley.  The  summits  of  the 
more  lofty  of  the  adjacent  mountains  are  still  covered  with  snow.  An  Indian 
trail  was  crossed  directly  after  entering  the  valley  this  afternoon,  and  it  was 

plainly  that  of  a  large  band  with  lodges,  and  also  fresh.  The  probable  destina- 
tion of  the  savages  was  Fort  Benton. 

Observations  at  night  were  decidedly  marred  by  obscuring  clouds. 

Sunday,  July  8. — The  day  was  passed  in  camp,  with  religious  services  at  the 
usual  hour.  The  weather  has  been  delightfully  cool,  and  we  have  also  enjoyed 
a  relief  from  the  persecutions  of  the  mosquitoes.  Some  fine  trout  were  caught 
in  the  river  by  members  of  the  party,  aiding  us  in  eking  out  our  scanty  stock  of 
provisions.  I  now  hope  to  reach  Fort  Benton  by  the  last  of  the  present  week, 
and  there  obtain  fresh  supplies. 

Monday,  July  9. — We  still  continued  down  Smith's  river,  heading  to  the 
northwest.  The  stream  soon  turned  off  in  a  bend  to  the  left,  and  we  passed 
over  an  open  prairie,  reaching  the  valley  again  after  a  march  of  ten  miles.  A 
spur  of  the  mountains  was  then  crossed,  and  we  came  to  a  branch  of  the  stream, 
beyond  which  the  river  itself  bore  off  to  the  west  towards  a  canon  in  the  hills. 
We  selected  a  route  more  to  the  northward  and  passed  over  a  series  of  high 
prairie  hills,  reaching  another  branch  of  the  river  upon  which  we  encamped 
after  a  march  of  20  miles.  Throughout  the  day  we  followed  the  Indian 
trail  that  we  found  yesterday,  and  supposed  that  it  would  lead  us  directly 
to  Fort  Benton.  Bridger  reconnoitered  ahead  this  afternoon  for  some  miles, 
however,  and  reports  that  it  shortly  strikes  off  towards  the  Muscleshell  or 

returns  up  Smith's  river.  From  this  point  we  shall  therefore  be  compelled  to 
pick  our  own  way  out  of  the  Belt  mountains,  but  fortunately  they  do  not  present 
any  very  serious  obstacles,  being  little  more  than  prairie  hills,  occasionally 
covered  with  pines  and  out-cropping  rocks.  The  only  obstructions  that  are  to 
be  dreaded  are  the  caiions  that  we  may  possibly  encounter. 
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The  grass  through  which  we  have  passed  to-day  has  been  unequalled  in 
luxuriance  and  richness,  surpassing  the  fertile  meadows  of  eastern  farms.  Its 
stalks  average  fully  18  inches  in  height,  and  branch  at  the  top  after  the  fashion 
of  oats.  Our  animals  are  thriving  freely  upon  the  glorious  pasturage.  Some 
changes  in  the  features  of  the  country  are  noticeable,  the  rocks  being  now 
metamorphic,  while  yellow  pine  has  for  the  first  time  made  its  appearance.  A 
cold  rain  annoyed  us  during  the  latter  portion  of  our  march,  but  the  afternoon 
has  been  beautiful  and  clear. 

Tuesday,  July  10. — Our  route  led  this  morning  nearly  due  west  for  the 
first  five  miles,  passing  over  high  grassy  hills,  and  then  turned  sharply  to  the 
northwest  to  avoid  some  rugged,  rocky  mountains  that  threatened  serious  obstruc- 

tions to  travelling.  A  large  number  of  deep  gullies  embarrassed  our  progress 
now,  and  to  this  difficulty  was  soon  superadded  thick  pines  and  fallen  timber. 
After  the  severest  toil,  greatly  exhausting  our  animals,  we  reached  a  clear  space 
upon  the  summit  of  a  high  ridge,  and  found  the  continuance  of  our  journey  in 
its  present  direction  forbidden  by  a  series  of  ravines  that  were  plainly  impracti- 

cable. We  therefore  turned  again  to  the  west,  and  descending  into  the  valley 

of  Smith's  river,  which  was  about  1,000  feet  below  us  and  distant  about  two 
miles.  The  slope  was  gradual,  however,  and  travelling  again  unattended  with 
such  severe  labor,  and  upon  reaching  the  valley  we  found  an  old  Indian  trail, 
marked  at  one  point  by  two  large  heaps  of  stones.  This  was  of  course  a  favor- 

able indication  of  a  good  road  before  us,  and  following  this  road  we  pushed  on 

the  river's  edge,  crossed  the  stream,  and  entered  a  small  and  beautiful  prairie. 
The  left  bank  was  at  this  point  formed  by  a  bold  and  perpendicular  limestone 
bluff,  300  feet  in  height,  colored  in  places  the  most  brilliant  red,  and  forming  a 
romantic  and  striking  contrast  with  the  dark  hues  of  the  surrounding  evergreens. 

These  features  of  the  landscape  and  the  fertility  of  the  natural  meadow  through 
which  we  were  passing,  rendered  the  spot  charmingly  delightful  in  all  respects. 
The  trail  served  our  purposes  well,  being  old  but  easily  followed,  and  we 
advanced  rapidly  down  the  river  crossing  its  bed  three  times,  and  keeping  mainly 
in  the  narrow  prairie  upon  its  west  side,  the  bold  formation  of  the  opposite  bank 
continuing.  After  a  march  of  three  miles  in  this  fashion,  we  found  that  the 
river  turned  to  the  right  and  passed  through  a  narrow  canon,  and  we  followed 
the  trail  in  a  narrow  ravine  up  a  rugged  and  steep  ascent  to  the  summit  of  the 
high  spur,  which  occasioned  the  canon.  We  found  that  on  reaching  this  point 
we  had  left  the  pine  region,  and  before  us  lay  only  high  prairie  hills,  over  which 
we  passed  rapidly,  and  encamped  six  miles  further  on,  upon  a  small  tributary  of 
Smith's  river.  The  stream  enters  the  hills  a  short  distance  from  this  location, 
and  the  pines  in  the  gorge  furnish  the  only  fuel  in  the  vicinity. 

The  timber  passed  through  to-day  has  been  chiefly  yellow  pine  and  spruce. 
The  rock  has  been  mainly  limestone,  although  one  specimen  was  picked  up, 
which  was  supposed  to  be  cinnabar,  the  first  ore  yet  found.  Strawberry  vines, 
with  ripe  fruit,  have  abounded  along  the  line  of  our  march.  The  trail  that  has 
aided  us  so  greatly  merits  brief  mention.  It  is  plainly  old  and  abandoned,  but 
must  formerly  have  been  a  great  thoroughfare.  It  was  originally  very  skilfully 
located,  and  in  some  spots  has  been  artificially  improved  at  the  cost  of  considera- 

ble labor.  It  still  affords  excellent  travelling,  save  in  a  few  spots  in  which  it 
has  been  impaired  by  natural  causes,  operating  through  a  considerable  period  of 
time. 

Wednesday,  July  11th. — On  leaving  camp  this  morning  we  climbed  to  the 
summit  of  the  high  grass-covered  hill  before  us,  the  ascent  being  about  1,000 
feet,  and  on  reaching  its  ridge  were  rewarded  with  a  prospect  of  great  magnifi- 

cence. The  rugged  range  of  the  Belt  mountains  through  which  we  had  just 
passed  filled  the  horizon  behind  us.  In  the  remote  distance  upon  our  left  could 

be  dimly  seen  the  glistening  snow  upon  the  loftier  peaks  of  the  llocky  mountains, 

while  upon  the   right  the  view  was  limited   by  the  ridges  along  Iiighwood 
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creek.  Before  us  lay  the  valley  of  the  Missouri,  its  varied  features  enhanced 

by  the  clear  atmosphere  of  a  summers'  morning.  The  absolute  solitude  of  the 
scene  added  to  the  striking  effect  its  unaided  grandeur  would  have  produced. 

We  effected  a  descent  from  the  ridge  by  a  convenient  valley  and  drove  rapidly 

towards  Smith's  river,  which  we  reached  after  a  march  of  nearly  10  miles,  find- 
ing it  to  be  here  about  50  yards  in  width  and  2J  feet  in  depth.  After  cross- 
ing we  descended  its  valley  for  half  a  mile,  but  finding  the  ground  marshy, 

we  at  length,  after  two  more  crossings,  ascended  the  hills  upon  its  left  bank  and 
pushed  to  the  north.  We  passed  over  a  number  of  streams  that  afforded  abund- 

ance of  water,  but  could  nowhere  find  sufficient  timber  to  meet  the  requirements 
of  a  camping  ground.  After  a  march  in  all  of  full  30  miles,  the  Missouri  came 
in  sight  upon  our  left,  and  turning  sharply  we  marched  five  miles  further, 
encamping  upon  its  right  bank  under  a  high  bluff,  about  three  miles  above  the 

upper  terminus  of  Lewis  and  Clark's  portage.  The  valley  of  Smith's  river,  of 
which  such  frequent  mention  has  been  made  in  my  journal  for  the  past  few 
days,  is  one  of  the  finest  upon  the  continent.  It  is  very  narrow,  being  barely 
half  a  mile  in  width,  but  the  bottom  and  the  adjacent  hill-sides  are  covered  with 
a  luxuriant  growth  of  grass,  while  the  immediate  banks  of  the  river  are  fringed 
with  considerable  timber.     At  night  I  was  successful  in  obtaining  observations. 

Thursday,  July  12. — As  we  were  now  but  a  short  distance  from  the  great 
falls  of  the  Missouri,  I  determined  to  visit  them,  and,  having  ordered  the  train 
to  push  over  the  hills  and  encamp  on  Willow  creek,  I  started  down  the  river 
bank  accompanied  by  Lieutenant  Mullins,  Dr.  Hayden,  Mr.  Schonborn,  and  two 
attendants.  The  river  above  the  falls  flows  placidly  between  grassy  hills,  rising 
gently  as  they  recede,  and  its  surface  is  occasionally  broken  by  wooded  islands 
of  much  romantic  beauty.  At  the  distance  of  three  miles  from  camp  we  came 
to  the  mouth  of  Flattery  run  and  White  Bear  island,  the  upper  terminus  of  the 
Portage.  Three  miles  further  on,  our  route  still  continuing  amid  exquisite 

scenery,  we  reached  a  spot  upon  the  bank  opposite  the  mouth  of  Sun  or  Medi- 
cine river.  This  stream  is  about  one-half  the  width  of  the  Missouri  at  the 

point  of  junction,  and  flows  through  a  wide  and  beautiful  valley.  By  the  aid  of 
our  glasses  we  endeavored  to  see  the  Indian  agency  or  mission  station  upon  its 
banks,  but  althongh  10  or  15  miles  of  country  were  visible,  nothing  that  could 
be  identified  as  the  buildings  in  question  could  be  seen.  Just  below  this  point 

the  falls  begin,  and  we  commenced  their  descent.  In  1804-'5-'6,  Lewis  and 
Clark,  in  their  extraordinary  journey  across  the  continent,  passed  up  by  these 
falls,  being  the  first  whites  by  whom  they  were  ever  visited.  Their  description 
is  remarkable  for  its  vividness  and  accuracy,  and  as  I  passed  down  I  compared 
it  point  by  point  with  the  scene  before  me,  verifying  it  in  every  essential  respect. 
I  can  do  no  better  than  to  republish  here  extracts  from  their  journal.  Under 
date  of  Thursday,  June  13,  1805,  their  diary  thus  describes  the  ascent  of  the 
river. 

Finding-  that  the  river  here  bore  considerably  to  the  south,  and  fearful  of  passing"  the  falls 
before  reaching  the  Rocky  mountains,  they  now  changed  their  course  to  the  south,  and  leaving* 
those  insulated  hills  to  the  right  proceeded  across  the  plain.  In  this  direction  Captain  Lewis 
had  gone  about  two  miles  when  his  ears  were  saluted  with  the  agreeable  sound  of  a  fall  of 
water,  and  as  he  advanced  a  spray  which  seemed  driven  by  the  high  southwest  wind  arose  above 
the  plain  like  a  column  of  smoke  and  vanished  in  an  instant.  Towards  this  point  he  directed 
his  steps,  and  the  noise  increasing  as  he  approached,  soon  became  too  tremendous  to  be 
mistaken  for  anything  but  the  great  falls  of  the  Missouri.  Having  travelled  seven  miles  after 
first  hearing  the  sound,  he  reached  the  falls  about  12  o'clock.  The  hills  as  he  approached 
were  difficult  of  access  and  200  feet  high.  Down  these  he  hurried  with  impatience,  and 
seating  himself  on  some  rocks  under  the  centre  of  the  falls,  enjoyed  the  sublime  spectacle  of  this 
stupendous  object,  which  since  the  creation  had  been  lavishing  its  magnificence  upon  the  desert, 
unknown  to  civilization.  *  *  The  river  immediately  at  its  cascade  is  300  yards  wide,  and 
is  pressed  in  by  a  perpendicular  cliff  on  the  left,  which  rises  to  about  100  feet  and  extends  up 
the  stream  for  a  mile:  on  the  right  the  bluff  is  also  perpendicular  for  300  yards  above  the 
falls.  For  90  or  a  100  yards  from  the  left  cliff,  the  water  falls  in  one  smooth  even  sheet, 
over  a  precipice  of  at  least  80  feet.     The  remaining  part  of  the  river  precipitates  itself  with  a 
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more  rapid  current,  but  being  received  as  it  falls  by  the  irregular  and  somewhat  projecting 

rocks  below,  forms  a  splended  prospect  of  perfectly  white  foam  200  yards  in  length'und  dO in  perpendicular  elevation. 
This  spray  is  dissipated  into  a  thousand  shapes,  sometimes  flying  up  in  columns  of  15 

or  20  feet,  which  are  then  oppressed  by  larger  masses  of  the  white  foam,  on  all  which 
the  sun  impresses  the  brightest  colors  of  the  rainbow.  As  it  rises  from  the  fall  it  beats  with 
fury  against  a  ledge  of  rocks  which  extends  across  the  river  at  150  yards  from  the  precipice. 
From  the  perpendicular  cliff  on  the  north  to  the  distance  of  120  yards  the  rocks  rise  only  a 
few  feet  above  the  water,  and  when  the  river  is  high  the  stream  finds  a  channel  across  them 
40  yards  wide,  and  near  the  higher  parts  of  the  ledge,  which  then  rise  about  20  feet  and 
terminate  abruptly  within  80  or  90  f&rds  of  the  southern  side.  Between  them  and  the  per- 

pendicular cliff  on  the  south  the  wrhole  body  of  water  runs  with  great  swiftness.  A  few 
small  cedars  grow  near  this  ridge  of  rocks,  which  serves  as  a  barrier  to  defend  a  small  plain 
of  about  three  acres,  shaded  with  cottouwood,  at  the  lower  extremity  of  which  is  a  grove  of 
the  same  tree,  where  are  several  Indian  cabins  of  sticks  ;  below  the  point  of  them  the  river 
is  divided  by  a  large  rock,  several  feet  above  the  surface  of  the  water,  and  extending  down 
the  stream  for  20  yards.  At  the  distance  of  300  yards  from  the  same  ridge  is  a  second  abut- 

ment of  solid  perpendicular  rock,  about  60  feet  high,  projecting  at  right  angles  from  the 
small  plain  on  the  north  for  134  yards  into  the  river.  After  leaving  this,  the  Missouri  again 
spreads  itself  to  its  usual  distance  of  300  yards,  though  with  more  than  its  ordinary  rapidity. 
Captain  Lewis  directed  his  course  southwest,  up  the  river.  After  passing  one  continued 
rapid,  and  three  small  cascades  each  three  or  four  feet  high,  he  reached,  at  the  distance  of 
five  miles,  a  second  fall.  The  river  is  about  400  yards  wide,  and  for  the  distance  of  300 
throws  itself  over  to  the  depth  of  19  feet,  and  so  irregularly  that  he  gave  it  the  name  of  the 
Crooked  falls.  From  the  southern  shore  it  extends  obliquely  upwards  about  150  yards,  and 
then  forms  an  acute  angle  downwards  nearly  to  the  commencement  of  four  small  islands 
close  to  the  northern  side.  From  the  perpendicular  pitch  to  these  islands,  a  distance  of  more 
than  100  yards,  the  water  glides  down  a  sloping  rock  with  a  velocity  almost  equal  to  that  of 
its  fall.  Above  this  fall  the  river  bends  suddenly  to  the  northward.  While  viewing  this 
place  Captain  Lewis  heard  a  loud  roar  above  him,  and  crossing  the  point  of  a  hill  for  a  few 
hundred  yards  he  saw  one  of  the  most  beautiful  objects  in  nature.  The  whole  Missouri  is 
suddenly  stopped  by  one  shelving  rock,  which,  without  a  single  niche,  and  with  an  edge  as 
straight  and  regular  as  if  formed  by  art,  stretches  itself  from  one  side  of  the  river  to  the 
other  for  at  least  a  quarter  of  a  mile.  Over  this  it  precipitates  itself  in  an  even  uninterrupted 
sheet  to  the  perpendicular  depth  of  50  feet,  whence,  dashing  against  the  rocky  bottom,  it 
rushes  rapidly  down,  leaving  behind  it  a  spray  of  the  purest  foam  across  the  river.  The 
scene  which  it  presented  was  indeed  singularly  beautiful,  since  without  any  of  the  wild  irreg- 

ular sublimity  of  the  lower  falls  it  combined  all  the  regular  elegances  which  the  fancy  of  a 
painter  would  select  to  form  a  beautiful  waterfall.  The  eye  had  scarcely  been  regaled  with 
this  charming  prospect,  when,  at  a  distance  of  half  a  mile,  Captain  Lewis  observed  another 
of  a  similar  kind.  To  this  he  immediately  hastened,  and  found  a  cascade  stretching  across 
the  whole  river  for  a  quarter  of  a  mile,  with  a  descent  of  14  feet,  though  the  perpendicular 
pitch  was  only  six  feet.  This,  too,  in  any  other  neighborhood,  would  have  been  an  object 
of  great  magnificence,  but  after  what  he  had  just  seen  it  became  of  secondary  interest.  His 
curiosity  being,  however,  awakened,  he  determined  to  go  on,  even  should  night  overtake 
him,  to  the  head  of  the  falls.  He  therefore  pursued  the  southwest  course  of  the  river,  which 
was  one  constant  succession  of  rapids  and  small  cascades,  at  every  one  of  which  the  bluffs 
grew  lower  or  the  bed  of  the  river  became  more  on  a  level  with  the  plains.  At  the  distance 
of  two  and  a  half  miles  he  arrived  at  another  cataract  of  26  feet.  The  river  is  here  600 
yards  wide,  but  the  descent  is  not  immediately  perpendicular,  though  the  river  falls  generally 
with  a  regular  and  smooth  sheet;  for  about  one-third  of  the  descent  a  rock  protrudes  to  a 
small  distance,  receives  the  water  in  its  passage,  and  gives  it  a  curve.  On  the  south  side  is 
a  beautiful  plain  a  few  feet  above  the  level  of  the  falls.  On  the  north  the  country  is  more 
broken,  and  there  is  a  hill  not  far  from  the  river.  Just  belowr  the  falls  is  a  little  island  in 
the  middle  of  the  river  well  covered  with  timber.  Here,  on  a  cottonwood  tree,  an  eagle  had 
fixed  its  nest,  and  seemed  the  undisputed  mistress  of  the  spot,  to  contest  whose  dominion 
neither  man  nor  beast  would  venture  across  the  gulfs  that  surround  it,  and  which  is  further 
secured  by  the  mist  rising  from  the  falls.  This  solitary  bird  could  not  escape  the  observa- 

tion of  the  Indians,  who  made  the  eagle's  nest  a  part  of  their  description  of  the  falls,  which 
now  proves  to  be  correct  in  almost  every  particular  except  that  they  did  not  do  justice  to 
their  height.  Just  above  this  is  a  cascade  of  about  five  feet,  beyond  which,  as  far  as  could 
be  discerned,  the  velocity  of  the  water  seemed  to  abate.  Captain  Lewis  now  ascended  the 
hill  which  was  behind  him  and  saw  from  its  top  a  delightful  plain,  extending  from  the  river 
to  the  base  of  the  Snow  mountains  to  the  south  and  southwest.  Along  this  wide,  level 
country  the  Missouri  pursued  its  winding  course,  filled  with  water  to  its  even  and  grassy 

banks,  while  about  four  miles  above  it  was  joined  by  a  large  river,  flowing  from  the  north- 
west through  a  valley  three  miles  in  width,  and  distinguished  by  the  timber  which  adorns  its 

shores.  *  *  *  *  This  river  is  no  doubt  that  which  the  Indians  call  Medicine  river, 
which  they  mentioned  as  emptying  into  the  Missouri  just  above  the  falls. 
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After  thus  pushing  up  the  river,  Captain  Clarke  took  the  courses  and  dis- 
tances of  the  several  rapids  and  cascades,  and  the  journal  of  the  expedition 

repeats  the  description,  commmencing-  above  the  falls  and  following  the  same 
route  that  I  did,  as  follows  : 

From  the  draft  and  survey  of  Captain  Clarke  we  had  now  a  clear  and  collected  view  of 
the  falls,  cascades,  and  rapids  of  the  Missouri. 

This  river  is  300  yards  wide  at  the  point  where  it  receives  the  waters  of  Medicine  river, 
which  is  137  yards  in  width.  The  united  current  continues  328  poles  to  a  small  rapid  on 
the  north  side,  from  which  it  gradually  widens  to  1,400  yards,  and  at  the  distance  of  548 
poles  reaches  the  head  of  the  rapids,  narrowing  as  it  approaches  them.  Here  the  hills  on 
the  north,  which  had  withdrawn  from  the  bank,  closely  border  the  river,  which,  for  the  space 
320  poles,  makes  its  way  over  the  rocks  with  a  descent  of  30  feet ;  in  this  course  the  current 
is  contracted  to  580  yards,  and,  after  throwing-  itself  over  a  small  pitch  of  five  feet,  forms  a 
beautiful  cascade  of  26  feet  5  inches;  this  does  not,  however,  fall  immediately  perpendicular, 
being  stopped  by  a  part  of  the  rock  which  projects  at  about  one- third  of  the  distance.  After 
descending  this  fall,  and  passing  the  Cottonwood  island,  on  which  the  eagle  has  fixed  its 
nest,  the  river  goes  on  for  532  poles  over  rapids  and  little  falls,  the  estimated  descent  of  which 
is  13  feet  6  inches,  till  it  is  joined  by  a  large  fountain  boiling  up  underneath  the  rocks  near 
the  edge  of  the  river,  into  which  it  falls  with  a  cascade  of  eight.  It  is  of  the  most  perfect 
clearness,  and  rather  of  a  bluish  cast,  and  even  after  falling  into  the  Missouri  it  preserves 
its  color  for  half  a  mile.  From  this  fountain  the  river  descends  with  increased  rapidity  for 
the  distance  of  214  poles,  during  which  the  estimated  descent  is  five  feet ;  from  this,  for  a 
distance  of  135  poles,  the  river  descends  14  feet  7  inches,  including  a  perpendicular  fall  of 
six  feet  and  seven  inches.  The  river  has  nowbecome  pressed  into  a  space  of  473  yards,  and 
here  forms  a  grand  cataract  by  falling  over  a  plain  rock  the  whole  distance  across  the  river 
to  the  depth  of  47  feet  8  inches.  After  recovering  itself  the  Missouri  then  proceeds  with  an 
estimated  descent  of  three  feet,  till  at  the  distance  of  102  poles  it  again  is  precipitated  down 
the  Crooked  falls  of  19  feet,  perpendicular.  Below  this,  at  the  mouth  of  a  deep  ravine,  is  a 
fall  of  five  feet,  after  which,  for  the  distance  of  970  poles,  the  descent  is  much  more  gradual, 
not  being  more  than  10  feet,  and  then  succeeds  a  handsome  level  plain  for  the  space  of  178 
poles,  with  a  computed  descent  of  three  feet,  making  a  bend  towards  the  north.  Thence  it 
descends,  during  480  poles,  about  18|  feet,  when  it  makes  a  perpendicular  fall  of  two 
feet,  which  is  90  poles  beyond  the  grand  cataract;  in  approaching  which  it  descends  13 
feet  within  200  yards,  and  gathering  strength  from  its  confined  channel,  Avhich  is  only  280 
yards  wide,  rushes  over  the  fall  to  the  depth  of  87  feet  and  three-quarters  of  an  inch.  After 
raging  among  the  rocks  and  losing  itself  in  foam,  it  is  compressed  immediately  into  a  bed  of 
93  yards  in  width  ;  it  continues  for  340  poles  to  the  entrance  of  a  run,  or  deep  ravine,  where 
there  is  a  fall  of  three  feet,  wrhich,  joined  lo  the  decline  of  the  river  during  that  course,  makes 
the  descent  six  feet.  As  it  goes  on,  the  descent  within  the  next  240  poles  is  only  four 
feet ;  from  this  passing  a  run  or  deep  ravine  the  descent  for  400  poles  is  13  feet ; 
within  240  poles  a  second  descent  of  18  feet ;  thence  100  poles  a  descent  of  six  feet ;  after 
which,  to  the  mouth  of  Portage  creek,  a  distance  of  280  poles,  the  descent  is  10  feet.  From 
this  survey  and  estimate  it  results  that  the  river  experiences  a  descent  of  352  feet  in  the 
course  of  I2f  miles  from  the  commencement  of  the  rapids  to  the  mouth  of  Portage  creek, 
exclusive  of  the  almost  impassable  rapids,  which  extend  for  a  mile  below  its  entrance. 

As  I  have  before  said  these  descriptions  are  generally  accurate  in  the  extreme. 
The  first  five-foot  fall  does  not  now  reach  entirely  across  the  river,  and  is  so 
near  the  larger  descent  of  26  feet,  as  to  be  a  part  of  it.  The  two  falls,  of  19 
and  47  feet  respectively,  and  the  Crooked  fall  (31  feet)  are  in  such  close  prox- 

imity as  to  be  simultaneously  visible  from  a  point  below,  forming  the  finest 

view  of  the  series.  The  "beautiful  fountain"  spoken  of  is  an  immense  spring, 
boiling  up  through  the  rocks  at  numerous  points,  covering  a  quarter  of  an  acre 
of  ground,  and  sending  a  stream  100  yards  wide  into  the  Missouri,  its  water 

being  clear  as  crystal,  while  its  temperature  was  53°  Fahr.  that  of  the 

river  just  above  being  70°  Fahr.  A  remarkable  fact  is  that  the  eagle's 
nest,  described  in  1805,  as  above  quoted,  still  remains  in  the  cottonwood,  on  the 
island,  in  the  stream,  and  as  we  came  within  sight  a  bald  eagle  of  unusual 
size  was  perched  in  the  tree  by  its  side.  This  affords  a  very  striking  illustra- 

tion of  the  habits  of  this  peculiarly  American  bird,  and  from  its  known  longevity 
it  may  have  been  the  identical  eagle  that  Captain  Lewis  made  historical  more 
than  half  a  century  ago.  The  description  of  the  great  fall  is  very  correct,  save 
that  in  the  lapse  of  time  the  vertical  descent  is  not  now  more  than  one-fifth  of 
the  entire  width.     Below  this  we  turned  up  Willow  creek,  and  found  the  party 
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in  camp  on  the  spot  I  had  described  to  them  from  Lewis  and  Clarke's  journal 
in  the  morning. 

During  the  day  we  were  visited  by  a  heavy  storm  of  rain  and  hail  accom- 
panied by  a  furious  wind,  which  wet  us  to  the  skin  and  chilled  us  through.  The 

result  was  that  the  Missouri  was  as  muddy  at  the  falls,  as  we  were  accustomed 
to  see  it  below,  and  in  every  gully  we  found  a  raging  torrent.  The  air  was 
agreeably  cooled,  however,  and  mosquitoes  temporarily  ceased  their  annoyances. 

The  banks  of  the  Missouri  down  to  the  triple  fall  are  low,  and  the  edge  of 
the  river  easily  accessible.  Below,  however,  it  flows  between  high,  rocky 
bluffs  upon  each  side.  The  rock  forming  the  falls  is  chiefly  laminated  sand- 

stone, and  is  so  soft  that  it  must  yield  easily  to  the  action  of  the  water.  Dr. 
Hayden  made  careful  geological  examinations  as  we  passed  down,  and  sketches 
of  the  leading  points  of  interest  were  also  taken  by  Mr.  Schonborn. 

One  of  Lieutenant  Mullins'  horses  strayed  to-day,  and  that  officer  and  a  party 
of  three  men  have  gone  in  search  of  the  beast.  At  this  time  (10^  p.  m.)  they 
have  not  yet  returned. 

Friday,  July  13. — Before  breaking  camp  this  morning,  Mr.  Hutton  returned 
to  the  Great  falls  to  obtain  a  photograph  of  them,  taking  with  him  two  men, 
and  expecting  to  rejoin  us  to-night.  Mr.  Schonborn  also  started  off  on  a  second 
expedition  to  the  mouth  of  Portage  creek,  for  the  purpose  of  obtaining  barom- 
etical  observations.  The  train  left  camp  about  7  a.  m  ,  passed  out  of  the  valley 
of  Willow  creek,  and  started  nearly  due  east  over  a  level  prairie.  We  soon 
found,  however,  that  the  various  streams  crossing  our  paths  formed  deep 
ravines,  several  of  which  were  crossed  with  great  difficulty,  before  we  reached 
the  banks  of  Portage  creek,  which  were  mainly  perpendicular  rocks,  through 
which  the  fortunate  finding  of  an  old  lodge  trail  alone  enabled  us  to  pass.  This 
stream  is  about  30  feet  in  width,  and  nearly  18  inches  in  depth,  flowing  in  a 
narrow  but  comparatively  well-timbered  valley.  Beyond  it  we  ascended  by  a 
gradual  slope  to  a  high  prairie,  over  which  we  advanced  for  some  six  miles, 
descending  then  again  to  the  banks  of  Fall  Timber  creek — a  stream  which 
takes  its  name  from  the  circumstance  that  the  Fort  Benton  traders  cut  their 

timber  about  its  head.  We  encamped  in  its  valley,  which  is  here  three-quarters 
of  a  mile  in  width,  in  rich  grass,  and  amid  the  finest  grove  of  cottonwoods 
found  since  leaving  the  Three  Forks. 

This  is  our  last  camp  before  reaching  Fort  Benton,  and  we  were  sufficiently 
fortunate  to  encounter  some  officers  from  that  post  out  upon  a  fishing  excursion. 
They  gave  us  the  latest  news  from  the  east,  including  a  newspaper  of  May  3, 
and  stated  that  troops  were  still  at  Fort  Benton  awaiting  transportation.  We 
also  found  in  this  vicinity  a  gang  of  charcoal  burners  at  work  for  the  American 
Fur  Company. 

Mr.  Hutton  returned  at  nightfall,  having  indifferently  accomplished  the  object 
of  his  expedition. 

The  distance  accomplished  in  the  day's  march  was  16  miles. 
Saturday,  July  14. — We  left  camp  at  7  a.  m.  to-day,  and  abandoning  the 

valley  of  Highwood  creek,  advanced  over  a  level  prairie  at  a  speed  which  the 
prospects  of  soon  reaching  Fort  Benton  decidedly  accelerated.  Our  route  bore 

a  little  east  of  north,  the  Bear's  Paw  mountains  being  in  sight  upon  our  right, 
while  across  the  Missouri  was  visible  the  valley  of  the  Teton.  Our  road  was 
crossed  by  but  a  single  gully  containing  a  few  pools  of  water,  this  being  all 
that  was  seen  until  we  reached  the  Missouri. 

Fort  Benton  was  not  visible  until  we  ascended  the  summit  of  the  bluff  oppo- 
site, when  it  burst  upon  us  as  the  central  point  of  an  inspiring  picture.  It  is 

located  in  a  beautiful  valley  amid  an  amphitheatre  of  lofty  hills.  The  substan- 
tial trading-houses,  the  shining  tents  of  troops,  and  several  hundred  Indian 

lodges,  filled  the  small  plain  before  us,  the  signs  of  life  and  business  contrasting 
forcibly  with  the  vast  solitudes  through  which  we  had  for  weeks  been  journey- 
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ing.  After  enjoying  the  beauty  of  the  prospect,  we  descended  from  the  bluff 
and  encamped  opposite  the  fort  after  a  march  of  16  miles. 

I  crossed  the  river  and  called  upon  Major  Blake,  commanding  the  detachment 
of  troops,  and  learned  that  no  boat  had  arrived  here  for  me.  1  at  once  ordered 
one  built,  and,  as  this  will  consume  nearly  a  week,  I  shall  be  compelled  to  recon- 

cile myself  to  the  delay.  I  hope,  however,  to  start  Lieutenant  Mullins  and 
party  upon  their  land  exploration  before  that  time. 

Clouds  at  night  prevented  observations. 

CHAPTER  V. 

FROM  FORT  BENTON  TO  FORT  UNION. 

From  July  15th  to  22d  inclusive,  was  spent  at  Fort  Benton  in  preparations 
for  the  farther  exploration  of  the  Missouri,  and  the  region  between  it  and  the 
Yellowstone.  The  land  party  consisting  of  about  20  men  in  all,  under  command 
of  Lieutenant  Mullins,  left  camp  on  the  20th.  The  boat  for  my  detachment, 
who  are  to  descend  the  river,  was  finished  on  the  following  day,  and  is  a  large 
flat-bottomed  craft,  50  feet  in  length  by  12  feet  beam.  All  the  preliminaries 
having  been  arranged  after  a  pleasant  sojourn  at  Fort  Benton,  whose  officers 
treated  me  with  great  courtesy  and  kindness,  we  left  that  post  on  Monday,  July 
23,  at  9  a.  m.,  after  finishing  our  packing,  settling  bills,  and  receiving  the  mail 
we  were  to  carry  below,  the  order  was  given  to  cast  off.  At  first,  by  means  of 
a  small  skiff,  following  the  boat  in  which  a  high  mast  had  been  erected,  I 
attempted  to  survey  the  course  of  the  river  upon  the  principle  of  the  stadia. 

The  rapidity  of  the  current,  howrever,  rendered  it  impossible  to  stop  the  boats, 
and  also  swept  away  our  buoys,  and  I  was  at  last  compelled  to  reluctantly 
abandon  the  project.  The  river  surface  was  two  feet  above  low  water,  and  the 
channel  well-defined.  It  flows  in  a  narrow  bed,  impinging  alternately  upon 
bluffs  upon  each  side,  in  almost  every  case  the  opposite  bank  consisting  of  a 

small  plateau  elevated  some  10  or  15  feet  above  the  water's  level.  These  bot- 
toms are  usually  covered  with  fine  grass,  with  a  few  cottonwood  trees,  and  it  is 

in  one  of  these  that  Fort  Benton  is  located.  Beyond  the  bluffs  the  Gountry 

appears  to  be  an  elevated  and  dry  plain.  The  Bear's  Paw  mountains  came  in 
sight  about  noon,  and  the  general  course  of  the  river  has  been  towards  it,  i.  e., 
northeast. 

The  tributaries  of  the  Missouri  passed  to-day  have  not  been  numerous.  A 
few  miles  below  Fort  Benton  the  Shonkin  joins  it  from  the  south,  but  of  all 

Maria's  river  is  by  far  the  most  considerable  and  important.  This  is  quite  a 
pretentious  stream,  but  not  now  sufficiently  so  to  explain  the  doubt,  which  per- 

plexed Lewis  and  Clark  on  reaching  its  mouth,  as  to  whether  it  was  not  the 
Missouri  itself.  In  fact  the  volume  of  water  in  the  main  river  was  not  very 
materially  increased  after  the  junction  of  the  Maria.  Nevertheless  there  may 
have  been  great  changes  since  the  first  decade  of  this  century.  Below  this  the 
Little  Sandy,  a  small  stream,  empties  in  from  the  northwest,  and  we  halted  for 
the  night  just  below  its  mouth,  at  the  point  at  which  the  river  bends  off  to 

southeast  to  pass  around  the  base  of  Bear's  Paw  mountains.  This  may  be 
regarded  as  the  northwest  bend  of  the  Missouri.  The  river  has  lost  its  limpid 
blue  color  during  the  day,  and  below  the  Maria  has  assumed  an  appearance  of 
ashy  whiteness,  although  it  is  not  yet  muddy. 

Our  latitude  to-night,  as  determined  by  north  and  south  stars,  is  48°  4/  38", 
and  the  distance  travelled  is  estimated  at  50  miles. 

Tuesday,  July  24. — We  started  at  sunrise  and  made  rapid  progress  through- 
out the  day  with  the  current,  the  course  of  the  river  being  directly  southeast. 

Towards  night  we  passed  the  mouth  of  the  Judith,  a  handsome  stream  flowing 
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through  a  wide  bottom,  and  with  more  timber  about  it  than  has  been  previously 
seen  since  leaving  Fort  Benton.  We  encamped  two  miles  below,  upon  the  north 
bank,  at  a  point  which  I  believe  to  be  the  spot  upon  which  the  Blackfeet  treaty 
of  1852  was  negotiated. 

The  general  character  of  the  country  has  not  greatly  changed  from  that  of  the 
region  through  which  we  passed  yesterday.  For  the  first  20  miles,  how- 

ever, the  hills  gradually  increased  in  height  and  ruggedness,  a  yellowish-white 
sandstone  showing  itself,  with  strata  of  a  darker  and  tougher  rock  running 
through  or  overlying  it.  The  sandstone  is  of  course  very  susceptible  to  the 
action  of  the  water  and  the  elements,  and  has  been  thus  cut  into  all  conceivable 
shapes,  picturesque  and  grotesque.  At  a  distance,  with  such  aid  as  the  fertile 
imagination  can  easily  supply,  these  take  on  an  endless  variety  of  fanciful  appear- 

ances, resembling  in  turn  massive  temples,  vast  colonnades,  fortifications  of 
Titanic  origin,  or  any  of  the  mightier  reliques  of  remote  antiquity.  In  most 
instances  the  overlying  dark  rock  appears  as  the  cornice  of  the  ruins  beneath, 
while  over  all  reposes  the  thick  bed  of  stratified  earth  that  forms  the  surface  of 
the  plain  above. 

In  some  points  the  sandstone  is  broken  by  dikes  of  trap  which,  withstanding 
the  exposure  more  effectively,  is  left  in  many  places  isolated  like  immense  rocky 
walls  piled  up  by  human  skill.  One  of  these  singular  formations  was  full  100 
feet  in  height  and  400  feet  in  length,  and  another  was  seen  forming  a  distinct 
and  nearly  perfect  horseshoe.  These  extraordinary  freaks  of  nature  have  sur- 

rounded us  on  both  sides  during  our  voyage  to-day,  and  in  point  of  scenery  the 
journey  has  been  exceedingly  pleasant. 

Wednesday,  July  25. — Two  miles  below  camp  we  came  into  the  region  of  the 
"  bad  lands  "  of  the  Judith.  These  resemble  those  with  which  we  became  so  dis- 

agreeably familiar  along  the  Powder,  and  consist  of  high  clay  bluffs,  washed  into 
deep  ravines  and  steep  slopes,  the  strata  of  earth  running  horizontally  and  being 
easily  distinguished  by  their  different  colors.  Over  all  lies  the  dark  rock  that 
capped  the  sandstone  as  described  yesterday,  and  still  supports  the  upper  soil.  It 
would  apparently  be  impossible  to  approach  the  river  from  the  banks  among  these 

"  bad  lands,"  and  equally  impossible  to  construct  a  road  over  them  that  would 
withstand  the  action  of  the  water.  The  bluffs  generally  slope  sharply  to  the 

river's  edge,  and  only  occasionally  is  a  level  spot  to  be  found  at  their  foot,  and 
even  these  are  wholly  destitute  of  timber  and  of  all  fuel  save  driftwood. 

Below  Cow  island,  however,  a  change  took  place  in  the  nature  of  the  country. 
The  hills,  whose  sides  and  summits  are  covered  with  pine,  recede,  forming  a 

well-defined  bottom,  in  which  Cottonwood  trees  in  small  quantities  again  appear. 
There  is  thus  abundant  fuel  at  this  point  along  the  river  banks,  while  many  of 
the  pines  would  furnish  passable  lumber.  Navigation  is,  however,  embarrassed 
by  numerous  rapids,  and  for  a  voyage  up  stream  it  would  be  indispensable  to 
have  vessels  of  light  draft  and  strong  motive  power.  Boats  drawing  two  feet 
could  now  ascend  without  difficulty,  two  and  a  half  feet  being  the  least  water 
yet  found.  At  low  water  no  vessel  drawing  over  18  inches  could  pass.  Navi- 

gation would  also  be  decidedly  improved  by  the  removal  of  a  number  of  large 

boulders  from  the  river's  bed.  We  encamped  at  night  upon  the  north  bank  after 
a  day's  voyage  of  about  50  miles. 

Thursday,  July  26. — To-day  the  nature  of  both  the  river  and  its  banks  have 
undergone  a  great  change.  The  stream  is  commencing  to  assume  the  appear- 

ance of  the  Lower  Missouri,  and  the  water  is  fast  taking  on  its  proverbially 

muddy  appearance.  The  hills  continue  to  recede,  and  the  pines  upon  their  sum- 
mit are  being  replaced  by  the  familiar  burned  brown  grass.  The  valley  is  wider 

and  contains  more  timber,  while  the  immediate  river  banks  are  sharply  cut  and 
perpendicular,  the  strata  showing  the  deposits  of  successive  overflows.  Game 

has  been  abundant.  Yesterday  mountain  sheep  were  seen  among  the  "  bad 
lands,"  and  to-day  deer  and  elk  have  been  started  at  almost  every  turn  of  the 
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river.  A  few  buffalo  bulls  have  also  been  visible,  but  no  large  bands,  notwith- 
standing the  fact  that  a  few  years  since  this  was  one  of  their  great  feeding 

grounds.  We  encamped  at  night  upon  the  north  bank  near  the  point  at  which 
the  river  bends  off  to  the  south  to  receive  the  Muscleshell. 

Friday,  July  27. — At  10  a.  m.  to-day  we  reached  the  mouth  of  the  Muscle- 
shell,  and  I  halted  to  obtain  observations  for  time  and  circummeridian  observa- 

tions on  the  sun  for  latitude.  The  Musclsehell,  at  its  mouth,  gives  no  evi- 
dences of  draining  the  immense  region  it  does,  as  it  is  not  more  than  30  feet 

wide  and  one  or  two  feet  deep  at  this  point,  its  banks  being  muddy  and  the  bed 
of  the  stream,  therefore,  difficult  to  cross.  Its  valley  is  wide  and  well  covered 
with  young  cottonwood  trees.  It  is  a  favorite  resort  for  the  Indians,  a  large 
band  of  whom  have  but  just  left  it. 

After  a  two  hours'  halt,  we  continued  our  descent  of  the  stream  until  we 
reached  the  point  at  which  the  river  resumes  its  eastward  course,  and  here  we 
stopped  for  the  night.  Our  observations  at  both  extremes  and  the  middle  of  the 
Muscleshell  bend  of  the  Missouri  should  locate  it  accurately  in  latitude. 

The  valley  of  the  river  continues  to  widen,  the  hills  receding  and  becoming 
lower,  while  the  cottonwoodsare  vastly  more  abundant.  Just  below  the  Muscle- 

shell, however,  some  of  the  "  bad  land  "  bluffs  again  appeared. 
Saturday,  July  28. — Our  progress  to-day  has  been  decidedly  intermittent. 

Shortly  after  starting  a  furious  wind  compelled  us  to  lay  by  tor  over  an  hour. 
This  was  shortly  followed  by  a  shower  which  prevented  the  topographer  from 
attending  to  his  duties,  and  we  were,  therefore,  again  compelled  to  halt.  At  10  J 
a.  m.,  however,  we  got  under  way  and  made  an  excellent  run,  reaching  in  the 
afternoon  a  point  within  sight  of,  and  a  few  miles  from,  the  Hound  Butte,  which  is 
considered  half  way  between  Forts  Benton  and  Union.  Here  we  halted  to  kill 
buffalo,  of  which  a  large  herd  was  in  sight. 

We  have  passed  no  streams  of  special  consequence  to-day,  Quarrel  river  being 
the  most  pretentious  of  any.  The  mouths  of  all  the  tributaries  of  the  Missouri 
in  this  region  are  dry  and  closed  with  a  sand  bar  from  two  to  four  feet  above 
the  present  river  level,  and  this  is  even  true  of  the  gullies,  which  do  not  now 

run  down  to  the  water's  edge.  The  country  in  our  immediate  vicinity  consists 
of  wooded  points  and  "  bad  land"  bluffs,  the  latter  being  whiter  and  more  washed, 
but  of  less  height,  than  those  seen  above. 

At  sundry  points  in  the  perpendicular  banks  of  the  river,  I  noticed  large  cot- 
tonwoods  with  their  bark  and  roots  imbedded  from  four  to  six  feet  below  the 

surface  of  the  plain,  proving  that  the  soil  which  the  river  was  now  washing 
away  had  also  been  deposited  there  by  it  during  the  lifetime  of  the  tree. 

Sunday,  July  z9. — We  passed  the  day  as  usual  without  moving. 
Monday,  July  30. — An  early  start  was  effected  this  morning,  it  being  my 

wish  to  reach  the  mouth  of  the  Yellowstone  by  next  Saturday  evening,  and  we 
made  a  successful  run  of  over  50  miles.  At  one  point  passed  we  landed  two 
men  who  had  come  with  us  from  Fort  Benton  for  this  purpose,  who  propose  to 
remain  there  through  the  winter  hunting  wolves.  As  the  nearest  post  is  Fort 
Union,  which  is  fully  200  miles  distant,  they  plainly  have  no  especial  dread  of 
Indian  hostilities. 

The  valley  through  which  we  have  passed  to-day  is  not  greatly  changed  from 
that  above,  although  it  is  wider,  while  the  hills  continue  to  lessen  in  height,  and 
the  timbered  points  are  becoming  bolder.  Snags  in  the  river  are  getting  more 
numerous  rapidly,  and  to  avoid  them  and  the  frequent  sandbars  requires  skill 
and  steadiness  of  navigation.  The  water  in  the  river  continues  to  fall,  but  has 

not  yet  settled  into  its  regular  low-water  channel. 
Tuesday,  July  31. — The  country  surrounding  us  to-day  is  the  same  as  that 

through  which  we  passed  yesterday,  and  a  description  of  its  characteristics  would 
thus  be  mere  repetition.  We  halted  at  noon  a  mile  above  the  mouth  of  Big 
Dry  creek,  which  I  visited.     As  its  name  indicates,  it  is  the  mere  dry  bed  of  a 
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stream  that  plainly  drains  a  large  area  of  territory,  and  at  certain  seasons  must 
be  filled  with  a  great  volume  of  water.  I  have  not  been  able  to  hear,  however, 
of  but  one  person  that  ever  saw  any  water  within  its  banks.  The  channel  is 
87  paces  in  width  ;  between  the  growth  of  willows  the  distance  is  330  paces, 
while  the  banks  proper  are  full  600  paces  apart.  The  stream,  however,  can 
have  but  little  fall,  as  no  hills  are  visible  up  its  valley. 

Our  progress  in  the  afternoon  was  retarded  by  a  gale,  which  compelled  us  to 
tie  up  for  two  hours,  but  we  finally  reached  and  halted  for  the  night  at  El  Paso 
Point,  the  limit  of  steamboat  navigation  on  the  Missouri  until  1859,  when  the 
Chippewa  forced  its  way  up  to  within  20  miles  of  Fort  Benton. 

Wednesday,  August  1. — Our  voyage  to-day  has  been  rendered  slow  and 
uncomfortable  by  high  easterly  winds,  accompanied  by  rain  storms,  which  have 
chilled  the  atmosphere  and  necessitated  frequent  halts.  The  valley  of  the  river 
continues  without  special  change,  and  we  have  stopped  for  the  night,  after 
descending  but  a  short  distance,  a  few  miles  above  the  mouth  of  Milk  river. 
We  passed  in  the  afternoon  a  party  of  five  men  erecting  cabins  and  preparing 
to  spend  the  winter  here  trapping  for  wolves. 

Thursday,  August  2. — Westerly  gales  to-day  compelled  us  to  halt  after 
another  short  run,  although  our  progress  was  very  rapid  until  we  stopped.  We 
passed  the  mouth  of  Milk  river  early  in  the  day,  but  as  the  Missouri  is  here  very 
wide  and  shallow,  and  its  deepest  channel  is  quite  narrow,  and  runs  to  the  north 
of  a  large  island,  we  were  unable  to  obtain  a  close  view  of  its  important  tribu- 

tary.    The  day  has  been  cold  and  raw,  and  considerable  rain  fell  last  night. 
Friday,  August  3. — The  night  was  very  cold  for  the  season,  rendering 

blankets  indispensable,  but  the  day  broke  clear  and  beautiful,  and  has  so  con- 
tinued. We  effected  a  prompt  start,  and  have  made  an  excellent  run,  although 

we  halted  early  with  the  hope  of  securing  game.  In  this  we  were  disappointed, 
however,  and  as  the  Crows  are  just  south  of  us,  and  the  Assiniboines  to  the 
north,  it  is  probable  that  we  shall  obtain  no  more  fresh  meat,  as  these  tribes 
scour  the  hunting  grounds  most  thoroughly. 

The  country  below  Milk  river  has  become  much  more  level  than  we  found  it 

above,  and  consists  as  a  general  rule  of  undulating  prairie,  stretching  off  unin- 
terruptedly to  the  horizon.  The  river  is  wide,  shallow,  and  greatly  obstructed 

by  snags  and  sand-bars.  Several  times  in  the  course  of  the  day  our  boat,  which 
draws  only  10  inches  of  water,  has  grounded,  and  rendered  it  necessar}^  that  all 
should  jump  overboard  to  get  her  off.  Our  pilot  is  experienced  and  careful,  and 
T  do  not  believe  that  it  would  have  been  possible  to  avoid  the  bars.  For  this 
reason  I  question  if  a  boat  drawing  18  inches  of  water  would  find  it  possible  to 
navigate  the  Missouri  at  this  time.  However,  the  water  is  now  falling  rapidly, 
and  has  not  yet  cut  out  the  channel  to  the  depth  it  will  possess  at  its  lower  stage. 

Saturday,  August  4. — We  managed  to  make  fair  progress  to  day,  notwith- 
standing the  wind  compelled  an  hour's  additional  halt  at  noon,  and  we  stoppad 

for  the  night  at  the  upper  end  of  the  long  northeast  stretch  above  the  Big  Muddy. 
In  the  afternoon  navigation  was  rendered  very  uncomfortable  work  by  a  heavy 
lain,  while  the  wind  made  it  impossible  to  obtain  a  satisfactory  meridian  altitude 
of  the  sun. 

The  country  continues  unchanged,  timber  lining  the  banks  of  the  river,  and 
prairie  hills  reaching  away  into  the  distance.  Early  in  the  afternoon,  however, 
a  few  "  bad  laud"  hills  were  observed  to  the  south,  distant  some  ten  miles  from 
the  river. 

Sunday,  August  5. — We  did  not  move  to-day,  a  fierce  gale,  as  well  as  my 
inclination,  forbidding  it. 

Monday,  August  6. — The  night  was  cold  and  attended  by  a  very  heavy 
dew,  but  the  day  has  been  calm  and  beautiful.     We  started  promptly  and  halted 
for  noon  betweeu  Fort  Stuart  and  the  mouth  of  the  Big  Muddy.     The  latter  is 
now  a  very  insignificant  stream,  containing  but  little  water.     Fort  Stuart  is  an 
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old  trading  post  of  Clark,  Premo  &  Co.,  now  abandoned,  that  firm  having  been 

merged  into  the  American  Fur  Company.  Our  afternoon's  progress  was  excel- 
lent, notwithstanding  another  gale,  and  we  halted  for  the  night  just  below  the 

mouth  of  the  Little  Muddy. 
On  the  south  bank  of  the  river  above  Fort  Stuart,  and  on  the  north  bank 

below  the  Big  Muddy,  "  bad  land"  bluffs  again  are  seen,  their  horizontal  strata 
being  yellow,  red,  and  black,  the  latter  indicating  the  reappearance  of  the  lignite. 
The  red  strata  is  plainly  of  burnt  material. 

Tuesday,  August  7. — After  a  run  retarded  by  winds  and  rain,  rendering 
one  halt  and  considerable  trouble  necessary,  we  reached  Fort  Union  at  3  p.  m. 
We  found  that  Lieutenant  Maynadier  had  been  there  a  week  awaiting  our 
arrival,  and  we  shall  be  compelled  to  halt  now  until  rejoined  by  Lieutenant 
Mullins. 

Lieutenant  Maynadier's  report  of  his  explorations  along  the  Yellowstone  will 
be  found  in  the  Appendix. 

CHAPTER  VI. 

FROM    FORT    UNION    TO    OMAHA. 

Our  halt  at  Fort  Union  lasted  from  August  8  to  15,  inclusive.  Lieutenant 
Mullins  arrived  on  the  11th  with  his  animals,  greatly  broken  down  by  the 
hardship  they  had  undergone.  Pie  reports  having  experienced  considerable 
trouble  with  the  Crow  Indians,  who  are  exasperated  at  the  fact  that  the  location 
of  the  payment  of  their  annuities  has  been  transferred  to  the  Platte.  The  report 
of  his  exploration  is  given  in  the  Appendix. 

From  this  point  it  was  my  wish  that  Lieutenant  Maynadier  should  continue 
the  exploration  of  the  Missouri,  and  I  therefore  turned  over  to  him  the  boat  in 
which  I  had  descended  the  river.  A  second  was  also  obtained  in  the  fort,  this 

being  rendered  necessary  by  the  increase  in  size  of  the  parties,  and  also  by  the 
fact  that  all  over  baggage  was  to  be  sent  down  the  river  in  them.  The  two 
were  named  by  Lieutenant  Maynadier  the  Jim  Bridger  and  the  Bob  Meld  rum, 

respectively,  after  the  noted  pioneers  of  this  region.  With  my  party,  1  pro- 
posed to  push  directly  through  the  Sioux  country  southeast  from  Fort  Union  to 

Fort  Pierre.  I  found  it,  however,  absolutely  impossible  to  obtain  a  guide  who 
would  venture  to  lead  us  through,  on  account  of  the  disaffection  of  the  savages, 
and  at  last  I  was  reluctantly  compelled  to  abandon  the  project.  Instead,  I 
determined  to  follow  down,  with  a  land  party,  the  valley  of  the  Missouri,  but  at  as 
great  a  distance  from  that  stream  as  would  be  possible  with  safety.  Lieutenant 
Maynadier  started  at  1  p.  m.  on  August  15,  but  the  miserable  condition  of  the 
dragoon  horses  prevented  my  party  from  resuming  the  march  until  the  following 
day. 

While  at  Fort  Union  I  sold  40  broken-down  horses  to  Mr.  Meldrum,  at  $5 
each,  being  certainly  the  full  value  of  the.  animals  in  their  condition.  During 
the  halt  1  also  obtained  from  Major  Schoonover  a  record  of  his  council  with  the 
Sioux,  in  which  I  found  the  following  language  recorded  as  having  been  addressed 

by  him  to  the  Indians.  •"  General  Harney  sent  you  plenty  of  powder  and 
balls.  If  there  is  any  dissatisfaction  with  the  goods,  it  is  Captain  Raynolds's 
fault,  not  mine."  Against  the  tone  and  spirit  of  this  I  protested  to  Major 
Schoonover,  and  he  denied  having  used  such  language.  In  conclusion  I  stated 
my  determination  to  him  to  investigate  the  matter,  and  satisfy  myself  that  I 
was  right  upon  the  record. 

Thursday,  August  16. — At  8  a.  m.  to-day  we  resumed  our  homeward  march 
down  the  north  bank  of  the  Missouri.  The  road  was  of  the  best  character,  run- 

ning along  the  second  table-land,  near  the  foot  of  the  bluffs,  and  after  a  march 
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of  24.87  miles,  we  halted  on  the  banks  of  the  Muddy  river,  about  five  miles 
above  its  junction  with  the  Missouri.  We  ascended  this  tributary  of  the  main 
river  thus  far  on  account  of  the  statement  of  our  Indian  guide  that  we  should 
not  be  able  to  cross  it  nearer  its  mouth.  We  found  excellent  grass  at  our  camp, 
but  the  water  was  impregnated  with  salt,  and  "buffalo  chips"  constituted  our 
only  fuel.  The  hills  upon  the  left  of  our  course  to-day  have  risen  from  200  to 
300  feet  above  us,  and  are  generally  covered  with  tolerable  a  growth  of  grass. 

In  some  instances,  however,  they  have  been  washed  into  "  bad  lands,"  present- 
ing the  usual  horizontal  strata.  The  country  in  the  vicinity  is  a  beautiful  and 

fertile  prairie  of  almost  level  surface.  The  river  bottom  upon  our  right  has  been 
covered  with  a  heavy  growth  of  cottonwood,  entirely  concealing  the  water. 

Friday,  August  17. — We  have  travelled  to-day  almost  directly  eastward  over 
the  hills,  leaving  the  immediate  vicinity  of  the  Missouri,  which  makes  at  this 
point  a  large  bend  to  the  south.  We  are  thus  afforded  an  advantageous  oppor- 

tunity of  judgiug  of  the  character  of  the  country  somewhat  more  remote  from 
the  river  banks.  We  found  ourselves  among  the  high  rolling  hills  destitute  of 
timber  and  covered  with  the  greenish  brown  grass  of  autumn.  Water  was  very 
scarce,  and  the  sight  stretching  away  to  the  remote  horizon  could  detect  no 
change  in  the  nature  of  the  country.  Not  a  tree  was  anywhere  visible,  and  the 
monotony  was  only  broken  by  small  and  scattered  bands  of  buffalo.  The  soil 
is  clayey,  with  occasionally  drift  rock  and  gravel,  while  the  boulders  are  of 
granite  and  limestone,  and  greatly  water- worn.  The  grass  would  furnish  excel- 

lent pasturage,  and  with  abundance  of  rain  the  region  would  without  doubt  yield 
abundantly  such  crops  as  are  suited  to  the  latitude.  The  dryness  of  the  climate 
must,  however,  constitute  a  very  serious  obstacle  to  successful  agriculture,  while 
the  severity  of  the  winters  would  prevent  stock  from  running  at  large,  as  is 
possible  further  south  and  nearer  the  mountains,  (as  witness  the  experience  of 
the  expedition  in  winter  quarters.)  Travelling  among  these  hills  was  decidedly 
obstructed  by  deep  gullies  or  water  courses,  with  steep  sides,  in  which  a  few 
scattered  and  stunted  trees  and  shrubs  are  growing,  not  visible  at  a  distance  and 
making  no  perceptible  break  in  the  general  surface  level.  The  gully  sides  in 

some  instances  assume  the  "bad  lands"  appearance,  and  perhaps  from  the  num- 
ber of  these  ravines  I  should  style  the  region  rather  a  broken  than  a  rolling 

prairie.  Our  progress  was  of  course  retarded  by  these  obstacles,  but  we  accom- 
plished a  march  of  22  miles,  and  halted  for  the  night  upon  the  banks  of  a  small 

tributary  of  the  Missouri,  which  the  guide  calls  Beaver  creek. 
Saturday,  August  18. — On  leaving  camp  this  morning  we  advanced  along  the 

first  table-land  above  the  river  bottom  over  a  beautiful  prairie  of  great  fertility, 
six  miles  in  length  by  four  in  width.  The  river  formed  its  southern  limits,  having 
no  timber  at  this  point  upon  its  north  bank,  while  upon  the  east  it  was  bounded 
by  the  dry  bed  of  a  small  stream.  The  plateau  was  covered  with  grass  of  unusual 
thickness  and  richness,  while  the  marshy  spots  were  indicated  by  a  low  growth 
of  bushes.  After  a  rapid  march  through  this  charming  valley  we  were  compelled 
to  pass  along  near  the  foot  of  the  bluffs,  which  at  this  point  came  down  almost  to 
the  river  banks.  For  ten  miles  further  we  followed  a  path  of  this  character,  the 
river  bottom  being  constantly  in  sight,  but  the  water  invisible  on  account  of  the 

timber,  and  ultimately  after  passing  a  lofty  "  bad  land"  ridge,  which  was  note- 
worthy for  the  abundance  of  petrified  wood  and  stumps  imbedded  in  its  clay,  we 

reached  the  river  bank  on  the  edge  of  a  narrow  plain.  The  water  was  inacces- 
sible here,  however,  and  we  continued  on  for  a  few  miles  further,  encamping  alter 

a  march  of  20 J  miles  upon  the  bank  of  White  Earth  river.  This  is  now  a  slug- 
gish and  muddy  stream,  which  can  be  easily  stepped  over  at  any  point  at  which 

there  is  much  of  a  current,  but  its  water  is  fresh,  and  the  grass  abundant,  and 
it  is  therefore  a  suitable  spot  for  a  halt  over  the  Sabbath.  Our  dragoon  horses, 
which  have  been  stabled  and  corn-fed  during  the  winter,  are  giving  out  rapidly, 

being  totally  unfit  for  such  a  tramp  over  the  plains,  and  some  of  the  escort  hive 
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been  mounted  to-day  upon  mules  and  ponies.     The  night  is  cloudy,  and  obser- 
vations are  impossible  for  this  reason. 

Sunday,  August  19. — The  day  has  Keen  passed  quietly  in  camp.  The  weather 
has  been  quite  warm,  and  the  thermometer  rising  to  90°,  but  a  pleasant  breeze 
has  moderated  the  heat. 

Monday,  August  20. — Our  march  to-day  was  short,  as  after  advancing  12 

miles  we  reached  the  upper  limit  of  the  "  big  bend  "  of  the  Missouri,  and  the 
day  was  then  too  far  advanced  to  cross  the  intervening  country,  and  I  did  not 

wish  to  encamp  far  from  the  river's  bank.  We  therefore  halted  a  mile  beyond 
Upper  Knife  river,  and  encamped  on  a  bluff  some  50  feet  above  the  Missouri. 
The  line  of  march  to-day  ran  either  along  the  river  bottom  or  over  the  first  table- 

land, and  the  general  characteristics  of  the  country  traversed  remain  unchanged. 
Liltle  Knife  river  was  crossed  without  difficulty,  and  is  now  a  mere  brook  with 

a  muddy  bottom  and  brackish  water  of  a  red  tinge.  The  evening  has  been  ren- 
dered unpleasant  by  high  winds  attended  by  some  rain. 

Tuesday,  August  21. — We  to-day  followed  the  chord  of  the  arc  formed  by 
the  Missouri  in  the  upper  Great  Bend,  and  after  a  march  of  19.}  miles  encamped 
upon  the  river  at  the  lower  extremity  of  its  long  curve  to  the  southward.  Our 
route  lay  still  over  the  undulating  prairie  peculiar  to  this  region,  the  general 
surface  being  more  level  than  we  had  before  found  it,  and  no  marked  drainage 
existing.  In  fact  we  found  at  two  or  three  points  that  ponds  of  water  had  col- 

lected from  rain  and  melted  snow,  and  apparently  are  permanent.  The  grass 
along  our  course  was  decidedly  better  than  that  generally  found  since  leaving 
Fort  Union.  Near  our  camp  this  evening,  in  a  boggy  spot  below  the  bank,  a 
fine  spring  has  been  discovered,  whose  water  is  very  cool,  and  possesses  a  marked 
chalybeate  taste.  We  have  found  it  necessary  to  drive  our  herd  nearly  a  mile 
to  enable  them  to  reach  the  river  for  water. 

Wednesday,  August  22. — On  resuming  our  march  this  morning  we  crossed, 
about  two  miles  from  camp,  a  fine  running  stream,  called  by  the  frontiersmen, 

L'eau  qui  monte,  and  by  Lieutenant  Warren,  Tide  river.  The  striking  point 
about  it  (and  hence  its  name  is  probably  derived)  is,  that  its  course  is  opposite 
to  that  of  the  Missouri,  its  head  laying  southeast  of  its  mouth.  Beyond  this  we 
passed  for  15  miles  over  a  gently  rolling  prairie,  leaving  the  Missouri  far  to  our 
right;  until  after  this  distance  had  been  traversed,  we  found  its  valley  directly 
in  front  of  us.  We  then  crossed  two  or  three  small  tributaries,  one  being  quite 
boggy,  and  reaching  the  bluffs  saw  Fort  Berthold  before  us,  lying  about  five 
miles  to  our  left.  We  encamped  by  a  pond  of  standing  water,  in  the  edge  of 
the  timber  of  the  river  bottom,  after  a  march  of  15  miles.  I  immediately  mounted 
a  fast  horse,  and,  with  Dr.  Hayden,  rode  over  to  the  fort.  I  found  Lieutenant 
Maynadier  there,  and  also  Lieutenant  White,  3d  artillery,  with  a  boat,  apd  a 
detachment  of  60  men,  who  wished  to  accompany  him  in  the  descent  of  the 
river.  This  re-enforcement  will  swell  the  river  party  to  nearly  100  men.  I 
made  arrangements  for  crossing  my  detachment  to  the  other  bank  of  the  Missouri 
to-morrow  morning  by  means  of  the  boats,  and  also  endeavored  to  obtain  a  guide 
from  this  point  to  Fort  Pierre.  In  this,  however,  I  was  entirely  unsuccessful, 
no  one  being  willing  to  venture  it.  A  party  of  Sioux  were  here  this  morning 
and  behaved  very  insolently,  and  this  has  unquestionably  added  to  the  general 
fear.     This  tribe  of  Indians  is  at  present  in  great  need  of  sound  castigation. 

Thursday,  August  23. — We  this  morning  proceeded  to  the  fort,  loaded  our 
baggage  upon  the  boats,  and  crossed  to  the  west  bank  of  the  Missouri.  Some 
difficulty  w;»s  experienced  in  inducing  the  herd  to  swim  the  river,  but  at  last  it 
did  so  in  safety.  After  the  transit  had  been  accomplished  we  loaded  up  and 
pushed  ahead  three  miles  further,  encamping  on  an  excellent  spot  upon  Dancing 
Bear  creek.  The  distance  travelled  during  the  day,  exclusive  of  the  ferriage, 
was  7 \  miles.  The  boats  started  down  stream  at  10  a.  m.,  immediately  after 
our  crossing.  Dr.  Hayden  and  Lieutenant  Mullins  have  this  evening  returned  ■ 
to  Fort  Berthold  to  make  a  second  effort  to  procure  a  guide. 
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Friday,  August  24. — The  attempt  to  obtain  a  guide  proved  a  failure,  and 
although  a  man  promised  Lieutenant  Mullins  last  evening  that  he  would  accom- 

pany us,  this  morning  he  could  not  be  found.  All  the  whites  in  this  region  are 
greatly  alarmed  at  the  hostile  tone  of  the  Sioux,  and  they  have  predicted  that 
we  will  be  attacked.  I  do  not  apprehend,  however,  any  systematic  attempt  to 
waylay  us,  as  this  would  be  too  perilous  an  undertaking ;  but  it  is  probable  that 
we  shall  be  closely  watched  and  annoyed  by  petty  depredations.  The  chief 
embarrassment  attending  the  lack  of  a  guide  is  found  in  the  fact  that  we  shall 
not  possess  any  reliable  information  as  to  the  localities  in  which  water  can  be 
found,  and  our  marches  may  thus  necessitate  decided  hardships.  We  left  camp 
(after  the  return  of  Lieutenant  Mullins  and  Dr.  Hayden  from  the  fort)  at  7.30 
a.  m.,  and  marched  to  the  southeast  over  a  rolling  prairie  covered  with  an  excel- 

lent growth  of  grass,  especially  in  the  valleys  and  upon  the  hill-sides.  The 
summits  of  the  ridges,  however,  were  comparatively  barren  from  the  scarcity  of 
moisture,  and  the  lack  of  rain  alone  prevents  the  country  from  becoming  one  of 
the  finest  grazing  regions  in  the  world.  After  a  march  of  1G  miles  we  reached 
Knife  river,  and  encamped  upon  its  south  bank  amid  good  grass  and  a  tolerable 
supply  of  wood.  This  stream  flows  in  a  narrow  bed,  20  feet  below  the  general 
level  of  its  valley,  which  is  here,  at  least,  two  miles  in  width.  The  banks  are 
of  stiff  blue  mud,  which  we  were  compelled  to  bridge  with  willows,  while  the 
stream  has  been  repeatedly  dammed  by  beavers,  rendering  crossing  additionally 
difficult.  The  valley  is  remarkable  for  the  scarcity  of  timber.  High  winds  in 
the  evening  placed  a  veto  upon  all  observations. 

Saturday,  August  25. — We  succeeded  in  making  an  early  start  this  morning, 
and  continued  our  southeasterly  course.  After  a  march  of  11  miles  we  came  in 
sight  of  the  Missouri,  with  Fort  Clark  and  the  Ree  village  distant  only  about 
five  miles.  We  were  soon  visited  by  some  40  or  50  Indians  from  the  village 
who  urged  us  to  encamp  near  them,  but  I  failed  to  appreciate  the  advantage  of 
their  vicinity  during  our  Sabbath  halt,  and  therefore  pushed  on  to  the  south- 

southeast,  changing  our  course  to  avoid  the  "bad  lands"  near  the  river.  We 
found  the  country  more  broken,  and  marching  therefore  more  difficult,  and  we 
ultimately  halted,  after  having  travelled  28  miles,  upon  the  banks  of  Square 
Butte  creek.  Two  of  our  dragoon  horses  broke  down  to-day,  and  one  of  them 
was  left  upon  the  road,  and  we  are  compelled  to  mount  others  of  the  escort  upon 
mules.  The  evening  has  been  calm  and  beautiful,  and  some  excellent  observa- 

tions place  our  latitude  at  47°  2'. 
Sunday,  August  26. — We  remained  in  camp  to-day,  and  were  visited  by  two 

white  men  from  the  Ree  village,  who  brought  with  them  the  acceptable  present 
of  a  quantity  of  corn.  Our  customary  religious  service  was  held  in  the  morning. 
Towards  dark  it  was  reported  that  some  Indians  had  been  discovered  upon  the 
adjacent  hills,  and,  although  I  doubted  the  fact,  I  urged  upon  the  party  the 
importance  of  being  constantly  vigilant  and  prepared  for  emergencies,  and  as  a 
precaution  ordered  the  herd  to  be  closed  up,  and  a  strict  watch  kept  during  the 
night. 

Monday,  August  27. — We  resumed  our  march  this  morning,  still  continuing 
toward  the  south-southeast,  the  country  traversed  consisting  of  a  broken  prairie, 
not  differing  from  that  through  which  we  have  been  journeying  for  the  past  few 
days.  No  hills  have  been  in  sight ;  and,  notwithstanding  our  extensive  range 
of  vision  upon  all  sides,  the  monotony  of  the  prospect  has  remained  unvaried. 
No  comparison  could  be  more  apt  than  that  which  has  likened  this  country  to  au 
agitated  ocean  suddenly  stilled  into  immobility,  and  travelling  through  it  has 
become  latterly  as  uninspiring,  through  lack  of  change,  as  a  sea  voyage.  In 
crossing  Square  Butte  creek,  some  ten  miles  from  camp,  we  obtained  our  only 
view  of  the  Missouri.  A  mile  further  on  we  struck  the  head  of  a  small  tribu- 

tary of  Heart  river,  and  followed  down  it  to  the  banks  of  that  stream,  encamp- 
ing near  their  point  of  union.     The   latter  river  is  now  of  insignificant  size, 
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being  not  over  10  yards  in  width,  although  its  bed  shows  that  at  times  it  must 
be  from  60  to  70  yards  across,  and  contribute  an  immense  volume  of  water  to 
the  Missouri.  Its  valley  is  from  half  a  mile  to  a  mile  in  width,  and  contains 
much  more  timber  than  usual.  Grass  has  continued  good  along  our  route  to-day, 
that  upon  the  summit  of  the  hill  being  dry  and  hard.  We  were  visited  last 
night  by  a  heavy  thunder  storm,  the  first  since  leaving  the  mountains. 

Tuesday,  August  2S. — Leaving  Heart  river  we  crossed  the  rolling  prairie 
country  again,  reaching,  after  a  march  of  ten  miles,  the  banks  of  Mule  creek,  a 
minor  tributary  of  the  Missouri.  The  water  in  its  bed  was  formed  in  pools,  and, 
although  fresh,  was  strongly  tainted  by  decayed  vegetation.  It  being  still  early 
I  decided  not  to  halt  here,  but  push  on  to  another  camping  ground.  Leaving 
Mule  creek  we  crossed  over  to  a  level  plain,  some  four  miles  in  diameter,  covered 
with  salt  grass  growing  on  a  chalky  white  soil,  and  again  reached  the  rolling  hills. 
At  oue  point  among  them  we  found  a  small  grove  of  oaks  growing  upon  marshy 
ground  in  a  ravine,  furnishing  more  evidence  of  the  fact  that  the  scarcity  of  tim- 

ber in  this  region  is  solely  due  to  the  absence  of  moisture.  After  a  total  march 
of  27  J  miles  we  came  to  the  north  fork  of  Cannon  Ball  river,  and  encamped  upon 
its  banks.  We  found  it  to  be  a  fine  running  brook,  with  fresh,  sweet  water  and 
good  grass  in  its  valley.  Fuel  is,  however,  very  scarce,  and  we  have  been 
unable  to  even  obtain  tent-poles.  Observations  this  evening  place  our  present 
latitude  at  46°  22'. 

Wednesday,  August  29 — On  scaling  the  low  divide  south  of  our  last  night's 
camp,  we  came  to  a  peculiar  valley  covered  by  a  rank  growth  of  grass  and 
weeds,  and  with  its  surface  cut  up  with  numerous  ditch-like  water-courses  filled 
with  stagnant  water.  After  a  difficult  march  of  about  five  miles  we  came  to  a 

chain  of  "  bad  lands,"  and  for  three  miles  passed  over  them,  reaching  Cannon 
Ball  river.  The  bed  of  this  stream  is  nearly  fifty  yards  in  width,  but  at  present 
contains  but  little  water.  Its  banks  on  each  side  below  us  are  of  the  "  bad  land  " 
formation.  We  crossed  to  the  south  and  encamped,  while  I  rode  ahead  to 

"  prospect."  By  ascending  a  hill  overtopping  its  neighbors  I  obtained  an 
extended  view  of  the  adjacent  country,  but  nothing  save  broken  rolling  prairie 
was  in  sight,  and  I  am  convinced  that  this  is  the  nature  of  the  whole  country 
between  the  Missouri  and  the  divide  of  the  Little  Missouri.  Observations  have 

established  the  fact  that  our  present  latitude  is  46°  15',  and  render  it  certain 
that  the  Cannon  Ball  river,  that  here  flows  to  the  northeast,  is  placed  decidedly 
too  far  to  the  south  upon  the  maps.  A  high  gale  prevailed  all  the  afternoon, 
and  toward  evening  we  were  visited  by  a  rain-storm  of  brief  duration. 

Thursday,  August  30. — From  our  camp  on  the  Cannon  Ball  we  headed  directly 
south,  and  at  a  distance  of  eight  miles  passed  the  head  of  one  of  its  lesser  tribu- 

taries. Beyond  this  for  five  miles  we  crossed  a  succession  of  steep  hills,  emerging 
upon  an  open  and  level  plain,  over  which  progress  was  easy  and  rapid.  From  the 
summit  of  the  last  ridge  we  obtained  a  distant  view  of  the  divide  between  the 
Grand  and  the  Moreau,  which  is  apparently  more  elevated  than  any  other  part 
of  the  country,  several  hills  near  the  Missouri  being  of  marked  height.  On  the 
plain  crossed  the  grass  was  of  inferior  quality,  while  sharp  angular  boulders  of 
silicious  rock  were  scattered  upon  all  sides  in  great  profusion.  After  a  march  of 
27 \  miles  we  encamped  upon  a  small  tributary  of  the  Grand  river.  The  country 
to  the  west  of  us  is  on  fire,  showing  the  proximity  of  the  Indians.  Good 

observations  obtained  this  evening  place  our  present  latitude  at  45°  53'. 
Friday,  August  31. — Our  march  to  the  south  has  continued  to-day.  At  first 

we  turned  slightly  to  the  eastward  to  avoid  poor  travelling  in  the  valley  of  the 

stream  upon  which  we  had  been  encamped,  and,  after  nine  miles'  progress,  we 
came  to  Ree  or  Grand  river.  As  this  was  flowing  nearly  due  south  we  followed 
its  banks  for  five  miles,  and  then  as  it  bent  to  the  eastward  crossed  and  encamped 
in  the  prairie  a  quarter  of  a  mile  distant.  The  bed  of  the  Ree  river  is  60  yards 
in  width,  but  the  water  is  now  standing  in  pools.     As  a  general  rule  the  bed  is 
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dry  and  hard,  though  in  some  instances  quicksands  were  found.  The  valley  is 
fully  a  mile  in  diameter,  and  its  soil  is  excellent,  producing  fine  grass,  while  the 
timber  is  also  more  abundant  than  we  have  found  it  upon  any  of  the  streams  yet 
crossed.  The  trees  are  generally  cottonwoods ;  but  some  ash  is  found,  and  in 
the  ravines  small  groves  of  an  inferior  oak  flourished,  while  wild  plum  and  cherry 
bushes  were  very  abundant.  The  nature  of  the  country  traversed  remains 
without  noteworthy  change.  Game  was  quite  plenty,  especially  deer  and  ante- 

lope. Elk  tracks  have  been  also  seen,  but  the  animal  itself  has  not  been  visible. 
A  fire  broke  out  in  camp  this  afternoon  and  threatened  serious  damage,  as  a 
high  gale  was  prevailing,  but  it  was  ultimately  subdued  without  any  disastrous 

results.     The  distance  accomplished  in  the  day's  march  was  13 J  miles. 
Saturday,  September  1. — We  resumed  our  southward  march  this  morning,  and 

crossing  a  spur  of  hills  suddenly  found  ourselves,  after  a  journey  of  five  miles, 
again  upon  the  banks  of  the  Ree  river,  which  makes  a  great  bend  at  this  point. 
We  left  its  valley  here,  however,  and  entered  upon  a  level  prairie,  relieved  only 
with  an  occasional  knoll,  ovsr  whose  floor-like  surface  we  advanced  for  ten  miles 
to  the  banks  of  a  small  stream  which  I  originally  supposed  to  be  a  tributary  to 
the  Missouri.  Our  animals  being  weary,  and  having  no  knowledge  of  the  distance 

to  the  next  "  water,"  we  halted  here  and  encamped  amid  excellent  pasturage. 
After  dinner  I  rode  to  the  summit  of  a  neighboring  hill  and  ascertained  that  the 
stream  was  in  reality  a  branch  of  the  Ree  following  to  the  northeast  and  joining 
that  river  at  a  distance  of  about  six  miles.  The  grass  found  to-day  has  been 
greener  and  of  more  nourishing  quality,  and  in  this  valley  the  luxuriance  of  its 
growth  is  remarkable.  The  stream  consists  of  clear  cool  water,  but  its  bed  is 

greatly  obstructed  by  beaver-dams.  The  timber  is  chiefly  confined  to  the 
scrubby  black  oak  found  in  ravines.  A  furious  wind  has  been  blowing  from  the 
southward  all  day,  and  the  evening  has  been  marked  by  thick  clouds  and  a 
slight  rainfall. 

Sunday,  September  2, — The  usual  Sabbath  quiet  has  been  maintained. 
Observations  this  evening  place  our  latitude  at  45°  33'. 

Monday,  September  3. — A  heavy  shower  delayed  our  start  until  8  a.  m.,  but 
after  ascending  from  the  valley  we  came  upon  a  prairie  of  wide  extent,  distin- 

guished by  some  rather  unusual  features.  It  was  so  level  that  the  course  of 
drainage  could  with  the  greatest  difficulty  be  traced,  and  several  ponds  of  water 
had  formed  upon  its  surface.  It  was,  however,  marked  by  a  considerable  number 

of  buttes,  rising  to  the  height  of  20  to  50  feet  above  the  general  surface,  constitut- 
ing very  prominent  land-marks.  These  appear  to  be  of  the  same  material  as  the 

plain,  but  a  few  were  apparently  composed  of  gravel  and  drift.  Owing  to  the 
prevalent  flatness  of  the  country,  they  possess  at  a  distance  an  appearance  of 
much  greater  elevation  than  actually  pertains  to  them.  Across  this  prairie  and  a 

few  "  bad  land"  hills  we  advanced  to  the  banks  of  a  tributary  of  the  Moreau, 
(which  we  have  seen  to  our  left  and  in  advance,  its  course  being  northeasterly,) 

known  as  the  Little  Moreau,  the  distance  of  the  day's  march  being  18^  mUes. 
The  stream  now  consists  of  mere  pools,  and  the  grass  about  its  banks  is  the 
poorest  found  since  leaving  Fort  Benton.  Its  valley  is  but  one-eighth  of  a 

mile  in  width,  and  contains  the  only  timber  seen  in  the  day's  march.  The  soil 
of  the  prairie  crossed  to-day  was  good  and  grass  abundant.  Just  at  the  close 
of  the  march  Lieutenant  Mullins  discovered  two  Indians  watching  us  from  a 
hill,  but  they  immediately  disappeared.  These  are  the  only  savages  seen  since 
leaving  Fort  Clark,  and  probably  belong  to  some  scattered  lodges  below  us  on 

the  Moreau.     Observations  place  the  latitude  of  our  present  camp  at  45°  IS7. 
Tuesday,  September  4. — Our  march  to-day  has  been  exceedingly  difficult. 

Our  course  has  still  borne  southward,  and  we  have  been  travelling  constantly 

among  "bad  land"  hills,  characterized  by  the  scantiest  vegetation,  and  with  a 
loose  and  spongy  soil  that  has  most  severely  tasked  the  powers  of  our  animals. 
Eight  miles  from  camp  we  reached  the  Moreau  river,  whose  bed  is  forty  yards 
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in  width,  but  is  now  almost  dry.  The  valley  is  a  quarter  of  a  mile  in  diameter, 
and  contains  good  grass  and  considerable  timber.  Seven  miles  beyond  we  en- 

camped upon  the  head  of  a  small  tributary  of  the  stream,  after  a  day's  march 
of  17  J  miles.  The  latitude  of  our  camp  to-night  is  45°  13',  and  we  should  reach 
the  Shayenne  to-morrow.  Deer,  elk,  and  antelope  have  been  seen  in  large  num- 

bers to-day. 
Wednesday,  September  5. — An  early  start  this  morning  brought  us,  after  a 

march  of  two  miles,  to  the  edge  of  a  high,  undulating  prairie,  about  four  miles 
in  width,  and  draining  into  the  Moreau.  After  crossing  it  we  found  ourselves 
upon  the  summit  of  the  divide  between  that  river  and  the  Shayenne.  We  had 
travelled  thus  far  up  a  gradual  slope,  over  a  good  road,  and  amid  fine  grass. 

Before  us  the  prospect,  however,  was  most  forbidding.  The  "bad  lands  "  of  the 
Moreau  were  reproduced  along  the  Shayenne,  and  for  15  miles  the  valley  of 
the  latter  was  spread  out  before  us  in  a  series  of  broken,  dark,  and  desolate  hills. 
Near  the  crest  of  the  divide  we  came  upon  a  wagon  track  which  led  us,  at  the 
distance  of  half  a  mile,  to  an  old  road  used  by  Indian  traders,  affording  us  tol- 

erably good  travelling  for  15  miles,  when  we  reached  the  Shayenne,  crossed 
the  river,  and  encamped  upon  its  south  bank.  We  found  it  to  be  here  50 
yards  in  width,  and  flowing  over  a  bed  generally  of  quicksand.  At  the  point 
at  which  we  crossed  it,  however,  a  fine,  gravel  bottom  was  found,  while  its  depth 
was  15  inches,  the  current  being  rapid  and  the  water  muddy.  The  valley  is 
about  a  mile  in  width,  and  covered  with  long  grass  and  a  scattered  growth  of 
cottonwood.  Our  point  of  crossing  is  only  distant  seven  miles  from  the  junction 
of  the  Shayenne  and  Missouri. 

Thursday,  September  6. — A  march  of  two  or  three  miles  this  morning,  amid 
broken  hills,  brought  us  to  the  level  plain  again,  where  we  found  the  road  fol- 

lowed yesterday,  and  by  its  aid  made  very  rapid  progress.  Leaving  the  ravines 
of  the  Missouri  upon  our  left  we  soon  reached  the  ridge  dividing  that  river 
from  Ohantier  creek,  (one  of  its  tributaries,)  and  advanced  along  its  crest  to  the 
point  at  which  the  road  crossed  the  stream.  We  then  turned  to  the  valley  of 
the  Missouri,  but  found  no  suitable  camping  ground  until  we  reached  the  banks 
of  the  river  itself,  where  we  halted  after  a  march  of  27  miles.  The  Ohantier  we 
found  with  but  little  water  in  its  bed,  and  that  too  thoroughly  impregnated 
with  salt  to  be  used.  The  banks  of  the  Missouri  at  our  camp  are  high  and 
steep,  and  we  have  been  compelled  to  dig  them  down  to  afford  the  herd  access 
to  the  water.     The  night  is  warm,  but  cloudy. 

Friday,  September  7. — A  cold  northeast  storm  visited  us  last  night,  and  this 
morning  the  river  was  still  falling,  and  travelling  with  packs  and  baggage  utterly 
out  of  the  question,  the  surrounding  hills  being  slippery  with  mud.  Leaving 
the  train  in  camp,  therefore,  I  rode  on  to  Fort  Pierre,  accompanied  by  Dr.  Hay- 
den  and  an  attendant.  The  journey  was  a  most  uncomfortable  one,  but  after 
scaling  the  hills  with  great  difficulty,  we  found  good  travelling,  the  road  running 
along  the  divide  between  the  Missouri  and  Willow  creek,  whose  drainage  lies 
very  close  to  that  of  the  main  stream. 

We  reached  Fort  Pierre  at  noon,  having  travelled  over  2,500  miles  since  leav- 
ing it  in  May  of  last  year.  I  found  that  Lieutenant  Maynadier  and  party  had 

been  at  the  fort  for  five  days  awaiting  our  arrival. 
Saturday,  September  8. — I  remained  at  Fort  Pierre  over  last  night,  and  at  1 

o'clock  to-day  the  party  came  up  under  charge  of  Lieutenant  Mullins.  They 
encamped  about  a  quarter  of  a  mile  above  the  fort,  and  we  at  once  commenced 
arrangements  for  continuing  our  homeward  journey.  Our  poorest  horses  I 
ordered  sold,  and  steps  were  also  taken  to  have  the  others  properly  shod.  I 
had  the  pleasure  of  meeting  here  my  Sioux  guide,  who  piloted  us  through  the 
Shayenne  country  last  year,  and  deserted  us  near  Powder  river,  taking  with  him 
a  valuable  mule.  He  greeted  me  very  cordially,  and  appeared  to  regard  his  knav- 

ery as  highly  amusing.     The  stolen   mule,  however,  was  nowhere  visible,  and 
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retaliating  measures  were,  of  course,  out  of  the  question.  It  is  also  worth  men- 
tioning that  this  Indian  described  to  me  the  entire  route  of  the  expedition  as  far 

as  the  Yellowstone,  proving  that  we  had  been  carefully  watched. 
Sunday,  September  9. — We  observed  the  Sabbath  as  usual. 
Monday,  September  10. — This  morning  the  party  started  for  Fort  Randall, 

Lieutenant  Maynadier  continuing  iu  the  boats.  While  settling  my  bills  at  the 
fort  with  a  few  attendants,  I  received  a  notification  that  an  Indian  delegation 

desired  a  "  talk."  On  meeting  them  I  discovered  that  the  subject  of  their  diplo- 
macy was  a  dinner  from  our  stores,  and  I  therefore  cut  short  the  conference  by 

stating  that  my  supplies  had  gone  down  stream  in  the  boats,  and  furthermore 
improved  the  opportunity  by  adding  that  I  was  acquainted  with  the  recent 
depredations  of  the  Sioux,  and  if  their  outrages  did  not  cease,  troops  would  be 
sent  to  the  country,  and  severe  punishment  inflicted.  I  then  rode  on  and 
rejoined  the  party,  which  I  found  had  taken  the  wrong  road,  necessitating  the 
retracing  of  steps  for  some  distance.  As  we  passed  old  Fort  Pierre  I  noticed 
that  but  little  was  left  of  the  structure,  the  remains  consisting  of  the  shell  of  one 
row  of  houses,  and  the  demolition  of  this  was  in  progress,  the  material  being 
used  in  the  new  fort.  Four  miles  from  camp  the  summit  of  the  surrounding 
hills  is  reached,  and  at  this  point  commences  the  descent  into  the  valley  of  the 
Shicha  river.  We  found  the  stream  swollen  by  the  recent  rain,  and  it  was  now 
20  yards  in  width  and  2 \  feet  in  depth.  It  was  forded  without  much  difficulty, 
and  passing  through  its  valley,  which  is  a  mile  in  diameter,  and  contains  good 
grass  and  considerable  timber,  we  climbed  the  neighboring  bluffs  and  came  to  a 
high  plateau.  Over  this  we  advanced  until  we  reached  the  head-waters  of 
Cabri  creek,  upon  which  we  encamped  after  a  total  march  of  23  miles,  although 

the  morning's  error  rendered  our  aggregate  advance  only  18  miles.  The  road 
followed  to-day  has  been  good,  but  it  passes  to  the  west  of  our  present  camp 
and  entirely  avoids  the  Cabri.  The  grass  upon  the  hills  along  our  route  has 
been  of  fine  quality.  After  encamping  it  was  discovered  that  one  of  Lieutenant 

Mullins's  mules  was  missing,  and  his  packer,  who  had  come  into  camp  originally, 
also  rode  off  in  a  rather  suspicious  manner.  A  sergeant  and  two  men  were 
despatched  after  the  missing  animal  and  packer. 

A  cold  east  wind  is  blowing  this  evening  and  rain  is  threatening. 
Tuesday,  September  11. — The  sergeant  and  men  did  not  arrive  until  1  p.  m., 

and  we  therefore  did  not  move  camp  to-day.  They  had  returned  to  the  fort 
and  thoroughly  searched  the  valley  of  the  Shicha,  but  without  finding  the  mule. 
The  packer  they  brought  into  camp,  having  found  him  while  apparently  in 
search  of  the  animal.  As  all  the  circumstantial  evidence  was  strongly  against 
him,  Lieutenant  Mullins  discharged  him  at  once.  The  sergeant  reports  that  the 
Shicha  is  swollen  to  a  depth  of  four  feet  by  recent  rains,  and  that  he  found  it 
necessary  to  swim  its  current. 

Wednesday,  September  12. — We  resumed  our  march  to-day,  the  country 
traversed  being  an  elevated  and  rolling  prairie.  We  did  not  regain  the  road 
which  we  had  left  upon  our  right  on  Monday,  but  travelling  in  this  region  at 
this  season  is  not  attended  by  any  serious  difficulties  at  any  point.  The  earlier 
part  of  the  march  was  rendered  excessively  disagreeable  by  a  driving  storm  of 
rain  and  sleet,  from  which  the  open  plain  afforded  no  shelter,  while  constant 
motion  formed  our  only  refuge.  The  wind  shifted  in  an  hour  or  two  from  the 
east  to  the  southward,  however,  and  ultimately  we  were  refreshed  by  warmth 
of  atmosphere  and  pleasant  skies.  Seven  miles  from  camp  we  reached  Cedar 
creek,  finding  the  water  only  in  holes,  while  but  a  few  trees  were  scattered 
through  its  valley.  After  a  march  of  21  miles  we  encamped  upon  one  of  the 
banks  of  Medicine  creek  amid  capital  pasturage,  but  with  no  fuel  save  a  few 
dry  willows.  The  water  in  this  stream  is  also  found  only  in  pools,  and  is  rather 
difficult  of  access  from  the  fact  that  the  river  bed  is  boggy  in  its  nature.  Below 

us  wood  is  more  abundant,  and  the  distant  valley  of  Medicine  creek  is  appa- 
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rently  well  timbered.  The  grass  on  the  surrounding  hills  to-day  has  been  of 
capital  quality,  consisting  of  a  thick  growth  of  that  short  and  rich  variety  known 
as  "buffalo" 

Thursday,  September  13. — We  varied  our  course  this  morning  more  to  the 
east,  and  after  a  march  of  five  miles  reached  Medicine  creek.  We  found  the 
stream  was  destitute  of  running  water,  but  its  bed  was  deep  and  muddy,  and 
crossing  was  only  effected  with  much  care  and  trouble  over  an  old  beaver  dam. 
Beyond  this  we  came  to  a  slightly  undulating  prairie  of  the  same  general  char- 

acter as  that  traversed  yesterday,  save  that  the  swells  in  the  surface  were  so 
slight  that  it  was  in  many  cases  difficult  to  detect  the  course  of  the  drainage. 
In  some  cases  we  passed  by  several  marshy  depressions  that  in  the  wet  season 
are  unquestionably  ponds.  This  prairie  is  probably  the  source  of  American 
Crow  creek,  which  lies  at  the  east  of  our  route.  After  a  march  of  13  miles  we 
reached  the  drainage  of  White  river,  and  four  miles  further  we  again  struck  the 
road  from  which  we  diverged  on  Monday.  Following  this  we  passed  among 
broken  hills  to  the  valley  of  White  river,  and  encamped  upon  its  banks  after  a 
total  march  of  22.8  miles.  We  are  located  upon  the  south  bank  on  a  handsome 
plateau,  having  crossed  by  a  capital  ford,  although  quicksands  are  found  both 
above  and  below.  The  stream  is  about  60  yards  wide,  and  from  one  and  a  half 
to  two  and  a  half  feet  in  depth,  possessing  a  rapid  current.  It  is  well  named 
as  the  water  is  chalky  white  in  color,  and  possesses  a  strong  clayey  taste.  Coffee 
made  from  it  could  be  changed  but  little  in  either  color  or  taste  by  the  addition 
of  milk.  We  found  that  the  water  was  greatly  improved  by  digging  holes  near 
the  bank  and  permitting  it  to  filter  through,  as  by  this  means  it  was  obtained 
comparatively  clear.  The  river  valley  is  narrow  and  much  broken  up,  (by  the 
sinuous  course  of  the  stream,)  consisting  of  a  series  of  small  bottoms  averaging 
over  half  a  mile  in  width.  Grass  and  trees  are  both  abundant.  Clouds  and 

rain  prevailed  at  night,  and  we  have  not  been  able  to  obtain  observations  since 
leaving  Fort  Pierre. 

Friday,  September  14. — We  were  delayed  this  morning  by  a  heavy  shower, 

but  succeeded  in  getting  in  motion  by  8  o'clock,  following  still  the  old  road.  By 
means  of  a  ravine  we  reached  the  summit  of  the  bluffs  without  any  hard  climb- 

ing, and  thence  marched  in  a  nearly  direct  line  for  the  southeast,  over  a  rich 
soil  and  amid  abundant  grass.  Some  distance  before  us  two  large  buttes  were 
visible,  between  which  we  passed,  finding  a  small  stream  flowing  near  the  base 
of  the  more  easterly  one,  which  is  known  as  Yo-ke-oke-lo-ke,  or  Water  Holes 
creek.  At  this  point  the  country  became  much  more  rugged,  while  the  hills 
upon  our  right  were  quite  broken.  The  road,  however,  avoided  all  the  more 
important  obstacles  to  travelling,  and  following  it  we  crossed  the  creek  without 
difficulty,  although  it  was  now  filled  with  running  water  on  account  of  the  recent 
rains.  We  then  passed  over  a  spur  of  hills,  and  came  again  to  the  same  creek 
which  makes  here  a  complete  turn,  and,  re-crossing,  encamped  upon  its  west 

bank  after  a  march  of  19J  miles.  The  course  of  our  day's  march  has  been 
magnetic  southeast. 

Saturday,  September  15. — Our  line  of  march  this  morning  was  directly  up 
the  valley  of  the  Yo-ke-oke-lo-ke,  keeping  in  the  vicinity  of  the  stream  that  it 
might  be  available  for  camping  purposes  in  case  this  should  become  necessary. 
For  15  miles  we  thus  passed  through  a  region  agreeably  varied  in  its  features 
from  the  monotony  of  the  plains,  trees  being  continually  in  sight,  consisting 
chiefly  of  post  oaks  and  elms,  too  small,  however,  to  be  used  for  aught  save  fuel. 
After  leaving  the  head  of  the  stream  a  gradual  and  long  ascent  brought  us  to 
the  summit  of  the  divide  beyond  which  lies  the  valley  of  the  Ponka  river.  We 
here  abandoned  the  road  for  sake  of  shortening  distance,  and  turning  to  the  right 
pushed  directly  for  the  Ponka,  and  encamped  upon  its  banks  after  a  march  of 
27  miles.  We  found  this  river  to  be  now  an  insignificant  stream,  with  the  water 
mainly  in  pools,  but  running  here  and  there.     The  valley  is  flat  but  not  wide, 
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and  timber  is  quite  abundant,  small  post  oaks  being  the  prevailing  variety.  The 
hills  behind  U3  are  comparatively  barren,  the  grass  being  thin,  coarse  and  hard. 
Those  beyond  the  Ponka  are  rolling,  and  there  are  no  obstructions  to  travelling 
visible.  Near  the  summit  of  the  divide  crossed  to-day  I  noticed  a  ridge  capped 
with  limestone  in  place,  the  first  rock  found  in  place  since  we  left  the  upper 
Missouri.  The  sky  at  sunset  was  clear,  but  soon  clouded  up  and  during  the 
evening  we  were  visited  with  rain.  This  has  been  followed  by  a  cold  wind, 
and  the  heavens  are  now  clear  and  illumined  with  a  brilliant  aurora. 

Sunday,  September  16. — Camp  was  not  moved  to-day,  and  the  Sabbath  was 
observed  as  usual. 

Monday,  September  17. — We  resumed  our  march  to-day  heading  down  the 
valley  of  the  Ponka,  but  diverging  from  its  source,  which  passed  further  to  the 
south  than  suited  our  purposes.  We  travelled  over  a  level  country  crossed  by 
two  or  three  valleys  containing  water,  but  no  timber  save  three  small  trees  upon 
one  of  the  streams.  The  monotony  of  the  landscape  has  been  greater  than 

ever  to-day,  and  the  horizon  has  presented  the  appearance  peculiar  to  it  at  sea. 
To  the  right  the  Forked  Hills  are  plainly  visible,  and  they  have  formed  the  only 
landmarks.  After  a  march  of  25  miles  we  encamped  upon  a  small  tributary  of 
the  Ponka,  notwithstanding  the  fact  that  a  few  willows  constituted  the  only  fuel 
upon  its  banks.  Some  few  sticks  were  gathered  together,  and  we  were  thus 
enabled  to  do  our  immediate  cooking,  and  I  despatched  a  party  to  the  Ponka 
for  wood  for  our  meals  to-morrow.  The  wind  shifted  from  the  south  to  the 
northeast  during  the  day,  and  the  weather  has  been  cold  and  chilly  with  a  slight 
fall  of  rain.  The  sky  this  evening  has  been  bright  and  clear,  and  observations 

place  our  present  latitude  at  43°. 
Tuesday,  September  18. — The  prospect  of  reaching  Fort  Randall  and  obtain- 
ing mails  from  home  led  to  an  early  start  and  a  brisk  march  to-day.  To  avoid 

a  detour  we  at  first  abandoned  the  road  and  struck  off  across  the  hills,  the  trav- 
elling being  practicable  for  our  pack  trains  but  not  for  wagons.  Two  miles  from 

camp  we  passed  across  a  narrow  valley  containing  a  small  stream  with  wood 
upon  its  banks,  and  four  miles  brought  us  to  the  road  which  we  followed  to  Fort 
Randall.  It  keeps  upon  the  irregular  divide  between  the  Missouri  and  the 

Ponka,  and  leads  down  to  Fort  Randall  along  the  ridge  between  two  small  trib- 
utaries of  the  former  river.  Two  miles  from  the  fort  we  reached  the  valley  of 

one  of  those  streams,  and  following  it  down  encamped  near  the  Missouri,  400 
yards  above  the  fort,  after  a  march  of  26  miles.  I  dined  at  Fort  Randall  with 
Colonel  Monroe,  and  found  Lieutenant  Maynadier  and  party  there  awaiting  us. 

As  we  were  approaching  the  fort,  and  while  it  was  yet  two  or  three  miles  dis- 
tant, and  not  in  sight,  we  met  a  couple  of  soldiers,  who  saluted  us  with  the  ques- 

tion, "  Whose  party  is  this  ?"  On  my  replying,  "  Captain  Raynolds's,"  I  noticed 
a  look  of  surprise,  which  was  explained  when  I  met  Colonel  Monroe,  the  com- 

manding officer,  who  expressed  great  satisfaction  at  my  arrival,  as  they  had  had 
a  report  for  some  days  that  my  whole  party  had  been  cut  off  by  the  Indians. 

It  seems  that  a  small  command  from  Fort  Randall  had  been  over  to  Fort 

Laramie,  and  had  there  learned  that  some  professedly  friendly  Sioux  had  reported 
that  my  whole  party  had  been  cut  off  north  of  the  Black  Hills,  and  at  last 
accounts  only  two  were  alive,  who  were  running  for  dear  life.  This  rumor  had 
been  carried  from  Fort  Randall  to  Sioux  City  and  there  got  into  the  papers, 
causing  no  little  uneasiness  to  my  friends.  Colonel  Monroe  said  the  story  came 
so  well  authenticated  that  he  was  expecting  orders  to  look  me  up. 

I  was  happy  to  inform  him  that  we  were  yet  in  the  land  of  the  living,  and 
had  not  even  seen  a  hostile  Sioux,  though  I  have  no  doubt  many  of  them 
saw  us.  My  explanation  of  the  story  is,  that  the  Sioux,  having  said  so  much 
about  destroying  my  party,  thought  it  necessary  to  keep  up  appearances  for  a 
time  by  reporting  they  had  done  so,  but  that  they  could  not  screw  up  their 
courage  to  the  point  of  making  an  attack  which  they  knew  would  be  vigorously 
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resisted  and  result  in  the  death  of  some  of  their  number.  It  was  the  opinion  of 
all  the  traders  that  we  would  be  attacked,  and  they  attributed  our  safety  to  our 
not  having  shown  any  disposition  to  yield  the  right,  under  the  Harney  treaty, 
to  go  where  we  desired. 

September  19  and  20. — We  spent  these  two  days  at  Fort  Randall,  being  em- 
ployed in  preparations  for  the  continuance  of  our  journey  to  Omaha,  in  which 

my  detachment  should  again  descend  the  Missouri  along  its  banks,  and  Lieuten- 
ant Maynadier  still  take  charge  of  the  boats.  At  this  fort  I  obtained  money 

upon  my  checks,  and  paid  to  every  member  of  the  expedition  a  sum  sufficient 
to  take  them  to  their  several  destinations,  in  order  that  they  might  be  saved  the 
necessity  of  purchasing  coin  at  a  premium  at  Omaha.  I  was  greatly  interested 
in  a  visit  paid  to  the  fort  gardens,  which  richly  repay  the  careful  attention  they 

receive.  I  have  never  seen  finer  vegetables,  the  beets  especially  being  of  gigan- 
tic size.  The  potato  crop,  for  some  unexplained  reason,  had  this  year  proved 

a  total  failure.  The  fertility  of  the  soil  is  great,  and  notwithstanding  the  fact 
that  the  past  season  has  been  attended  by  unusual  moisture,  and  the  luxuriance 
of  agriculture  is  thus  partially  explained,  there  is  no  doubt  that  this  region  is 
fully  as  productive  as  any  in  a  similar  latitude. 

Friday,  September  21. — We  resumed  our  homeward  march  at  9  a.  m.  to-day, 
passing  down  the  valley  of  the  Missouri.  Four  miles  from  the  fort  the  river 
runs  up  to  the  foot  of  the  bluffs  upon  the  west  bank,  and  the  road  passed  over 
a  series  of  broken  spurs  with  interlying  ravines,  and  at  a  distance  of  four  to  six 
miles  a^ain  entered  the  valley.  Eleven  miles  from  the  fort  we  came  to  the  first 
house  that  we  had  seen  in  two  years,  built  and  inhabited  by  one  of  the  inevita- 

ble Smith  family,  who  had  secured  his  claim  by  cultivation  of  the  land.  Three 
miles  further  on  we  encamped  upon  the  river  bank  opposite  the  Yancton  Agency. 
I  crossed  the  river  and  visited  Colonel  Redfield,  the  agent,  and  the  buildings 
and  grounds  of  the  agency.  Many  and  important  improvements  were  in  pro- 

gress. A  large  stone  house  and  stables  were  in  process  of  construction,  and  two 
or  three  comfortable  log- houses  were  finished  and  occupied.  I  also  found  a  steam 
saw-mill  in  busy  operation.  Attached  to  the  agency  there  are  170  acres  of  land, 
well  fenced  and  under  cultivation.  Colonel  Redfield  reports  that  his  crops  are 
doing  finely,  and  he  is  raising  corn,  wheat,  oats,  and  buckwheat.  This  agricul- 

tural experiment  is  more  interesting  from  the  fact  that  the  farm  is  located  upon 
the  first  table  land,  not  upon  the  river  bottom,  and  there  is  no  diminution  in  the 
productiveness  of  the  soil.  I  have  no  doubt  of  the  supereminent  qualifications 
of  this  country  as  an  agricultural  region,  provided  it  can  be  demonstrated  that 
there  is  a  sufficient  annual  fall  of  rain. 

Saturday,  September  22. — On  commencing  our  march  this  morning  we  were 
compelled  to  retrace  our  steps  for  some  distance  to  reach  the  ridge  between  the 
Missouri  and  the  Ponka,  the  drainage  of  the  latter  stream  coming  quite  close  to 
the  valley  of  the  former.  Following  this  crest  to  the  southeast  for  some  15 
miles,  we  had  both  rivers  constantly  in  sight.  Upon  reaching  the  Ponka  we 
found  it  too  muddy  to  cross,  but  after  a  short  search  a  wagon  ford  was  discov- 

ered, and  by  it  passed  through  without  difficulty.  This  river  is  not  more  than 
six  or  eight  yards  in  width,  and  six  to  ten  inches  in  depth,  but  the  muddiness 
of  its  banks,  and  the  fact  that  its  bottom  is  to  a  large  extent  quicksand,  render 
great  care  necessary  in  selecting  points  for  crossing.  Its  valley  is  three-quarters 
of  a  mile  in  width,  and  covered  with  a  rank  growth  of  grass  and  weeds.  Beyond 
the  Ponka  our  road  again  entered  the  hills,  and  finally  after  a  march  of  20  J  miles 
we  encamped  upon  the  banks  of  a  small  stream  of  running  water,  whose  valley 
was  marked  by  the  presence  of  considerable  timber.  During  the  latter  part  of  our 
march  we  passed  an  embankment  of  earth  about  three  feet  in  height,  forming  a 
circular  enclosure  nearly  250  feet  in  diameter.  Within  were  scattered  about  the 
remains  of  Indian  lodges,  indicating  that  this  was  the  site  of  an  abandoned  Ponka 
village.     The  tribe   still  continue,  it  is  said,  to   construct  their  villages  in  this 
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manner.  Near  our  camp  upon  the  hillside  are  several  mounds  freshly  thrown 
up,  and  constituting  a  Ponka  cemetery.  The  modus  operandi  of  erecting  these 
mounds  is  as  follows:  Two  perpendicular  stakes  are  planted  in  the  ground  and 
connected  by  a  horizontal  bar  resting  on  their  tops.  Slanting  poles  are  then 
laid  upon  each  side  resting  upon  the  ridge,  and  forming  a  species  of  wooden  tent, 
within  which  the  dead  bodies  are  laid,  when  the  whole  is  covered  with  earth 

forming  a  high  circular  mound.  The  fact  that  these  practices  still  continue 
among  the  Indians  of  this  age  may  possess  some  bearing  upon  the  efforts  being 
made  to  calculate  the  supposed  great  antiquity  of  the  Indian  mounds  of  Ohio 
and  the  west  and  south. 

Sunday,  September  23. — We  passed  the  day  quietly  in  camp,  with  the  usual 
services.  Last  night  I  sent  a  messenger  to  the  neighboring  settlements  of  Nio- 

brara and  obtined  a  few  potatoes,  a  luxury  unknown  heretofore  during  the  expe- 
dition. 

Monday,  Sep>tember  24. — Early  this  morning  I  left  camp  in  company  with 
Dr.  Hayden  and  drove  over  to  the  town  of  Niobrara  for  the  purpose  of  purchas- 

ing supplies  and  procuring  a  guide  and  interpreter.  We  found  the  country 
becoming  somewhat  more  broken  as  we  approached  the  river,  and  in  crossing 
that  stream  we  were  greatly  embarrassed  by  quicksands,  being  finally  com- 

pelled to  dismount  to  allow  our  horses  to  extricate  themselves,  thus  getting  most 
thoroughly  wet.  The  Niobrara  is  broad  and  shallow,  and  a  ride  of  two  and  a 

half  miles  from  it  across  a  level  bottom,  on  which  fine-looking  corn  was  standing, 
brought  us  to  the  town.  Niobrara  consists  of  a  three-story  hotel  and  about  a 
dozen  houses,  but  its  inhabitants  now  comprise  but  nine  families,  the  others 
having  gone  on  to  the  mines.  I  received  an  Indian  guide  for  the  train,  and  he 
brought  it  safely  across  the  river  without  the  trouble  experienced  by  Dr.  Hay- 

den and  myself.  After  leaving  the  town  we  advanced  down  the  Missouri  for 
three  miles  to  the  mouth  of  Basil  creek.  We  thence  pushed  up  the  latter  stream 
for  a  mile,  crossed  it,  advanced  through  the  hills  to  the  southeast,  and  encamped 
upon  the  banks  of  one  its  branches  after  a  march  of  18  miles.  Our  camp  is  amid 
excellent  pasturage  and  with  abundance  of  water.  Fuel  is  also  plenty,  although 
the  banks  of  the  stream  are  not  very  thickly  timbered.  Basil  creek  is  larger 
at  present  than  many  watercourses  in  this  country  that  are  dignified  with  the 
title  of  rivers.  Its  width  is  10  yards,  its  depth  18  inches,  and  its  current  quite 
rapid.  Its  valley  is  not  wide  but  the  soil  is  very  fertile,  and  at  the  point  of 

crossing  there  is  a  farm-house  surrounded  by  50  acres  of  cultivated  land,  corn 
constituting  the  chief  crop.     The  latitude  of  our  camp  this  evening  is  42°  40'. 

Tuesday,  September  25. — Our  course  to-day  has  borne  to  the  southeast,  and  we 
encamped  at  night  upon  the  head  of  Basil  creek.  The  country  traversed  has 
been  more  broken,  and  the  soil  poorer  on  account  of  the  large  admixture  of  sand. 
The  grass,  although  abundant,  is  of  a  much  coarser  and  less  nutritious  quality. 
Its  stalk  is  hard  and  dry,  and  usually  long,  (not  unfrequently  from  three  to  four 

feet,)  and  the  blade  is  broad  and  of  a  reddish  tinge.  Ten  miles  from  last  night's 
camp  we  crossed  a  stream  of  running  water,  liowing  over  a  gravelly  bottom, 
and  with  considerable  timber  upon  its  banks.  At  our  camp  this  evening  water 
is  only  found  in  holes,  and  is  scarcely  accessible  on  account  of  the  mud.  Our 
supply  of  fuel  has  been  obtained  from  half  a  dozen  large  elms.  Observations 

this  evening  place  our  present  latitude  at  42°  29'. 
Wednesday,  September  26. — We  have  travelled  to-day  over  more  level  country 

than  we  have  found  lately,  and  the  undulations  in  the  prairie  have  been  barely 
sufficient  to  disclose  the  course  of  the  drainage.  Four  miles  from  camp  we 
crossed  the  ridge  dividing  the  waters  of  the  Platte  from  those  of  the  Missouri, 
and  seven  miles  further  on  we  crossed  one  of  the  branches  of  the  Elk  Horn, 

whose  muddy  bottom  troubled  us  decidedly.  The  bed  of  this  stream  is  50  feet 
in  width,  and  a  few  scattered  trees  grow  upon  its  banks.  After  a  march  of  20  J 
miles  we  finally  encamped  upon  the  banks  of  this  same  stream,  and  have  now 
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reacted  the  limits  of  the  land  survey,  and  connected  our  line  of  reconnoisauce 
therewith.  At  this  point  the  stream,  which  is  named  Echo  creek  by  our  Indian 
guide,  is  10  yards  in  width  and  18  inches  in  depth,  and  its  bed  is  sand  gravel, 
the  banks,  however,  being  very  muddy.  This  afternoon  we  have  been  visited 
by  a  small  party  of  Ponka  Indians,  from  a  village  distant  but  a  mile  or  two. 
They  report  that  a  fresh  wagon  track,  which  we  had  noticed  during  the  march, 
was  made  by  a  vehicle  from  the  town  of  Ponka,  and  that  it  passed  by  this  point 
yesterday.  The  weather  has  been  beautiful  to-day  and  the  air  bracing.  The 
night  is  also  clear  and  pleasant,  and  observations  place  our  latitude  at  42°  14/. 

Thursday,  September  27. — We  followed  the  general  course  of  Echo  creek 
this  morning,  diverging  slightly  from  it  to  the  left,  and  heading  south  by  east, 
passing  over  a  level  country  with  an  inferior  and  sandy  soil,  and  striking 
the  Elkhorn  two  miles  from  the  junction  of  its  tributary.  The  valley  of  the 
river,  which  is  wide  and  level,  is  much  more  fertile  than  the  surrounding  plains, 
and  the  growth  of  minor  vegetation  and  of  shrubbery  is  luxuriant.  The  Elk- 
horn  itself  is  about  50  yards  in  width  and  nearly  two  feet  in  depth,  flowing 
over  a  sandy  bed  with  a  rapid  current.  We  encamped  upon  the  river  bank, 
after  a  march  of  21  miles,  having  come  up  with  the  party  from  the  village  of 
Ponka  whose  wagon  tracks  we  had  seen  a  day  or  two  since.  They  were  on  a 
hunting  excursion,  but  had  thus  far  met  with  poor  success.  The  latitude  of  our 

camp  is  41°  59'. 
Friday,  September  28. — To-day  we  have  advanced  for  22  miles  down  the 

valley  of  the  Elkhorn,  and  are  to-night  encamped  upon  its  banks,  near  the  point 
at  which  it  changes  from  its  easterly  course  to  southeast.  Sixteen  miles  out  we 
crossed  a  small  tributary,  being  compelled  before  so  doing  to  repair  an  old  and 
dilapidated  bridge.  The  valley  continues  wide,  and  the  surrounding  hills  are 
gently  undulating.  Its  soil  is  an  alluvial  deposit  of  exceeding  richness  and 
fertility.  Timber  is  scarce,  however,  a  few  cotton  woods  growing  in  the  immediate 
vicinity  of  the  river,  some  of  fair  size.  There  is  far  too  little  to  even  meet  the 
wants  of  the  section  in  which  it  is  found,  much  less  to  afford  any  supply  to  the 
barren  plains  around. 

Saturday,  September  29. — Our  course  to-day  has  been  generally  east-south- 
east. For  eight  miles  we  continued  down  the  valley  of  the  Elkhorn,  which 

remained  unchanged  in  its  character,  and  then  passed  through  the  hills  and. over 
a  level  and  slightly  undulating  prairie  to  the  banks  of  Plum  creek,  upon  which 
we  encamped  for  the  night.  The  march  has  been  rendered  very  disagreeable 
by  a  cold  east  wind  and  frequent  showers.  After  encamping  two  houses  were 
seen  upon  our  right,  distant  over  two  miles.  I  visited  them,  and  found  the  people 
to  be  of  a  better  class  than  the  ordinary  frontier  farmers.  They  seem  to  be 
doing  well  with  the  ground  they  cultivate,  and  were  troubled  with  no  scarcity 
of  food.  The  great  lack  are  educational  and  religious  facilities.  I  obtained 
from  them  some  potatoes,  poultry,  and  butter,  which  have  been  decided  luxuries 
in  our  supper. 

Sunday,  September  30. — The  day  has  been  stormy  and  disagreeable,  and  our 
last  Sabbath  in  camp  has  been  observed  as  usual. 

Monday,  October  1. — We  resumed  our  march  this  morning,  with  a  chilling  east 
wind  blowing,  and,  crossing  Plum  creek,  advanced  to  the  southeast  over  a  prairie 
identical  with  that  traversed  on  Saturday.  We  ultimately  reached  the  wide, 

fertile  valley  of  Logan's  creek,  and  came  to  the  banks  of  that  stream,  which 
is  40  feet  in  width,  and  possessed  of  a  very  rapid  current.  We  crossed  it  by  a 
substantial  bridge,  erected  by  the  settlers  of  the  vicinity,  and  advancing  two 
miles  further  encamped  upon  a  small  tributary  of  the  creek,  after  a  march  of 

21  miles.  The  valley  of  Logan's  creek  is  poorly  timbered,  containing  only  a 
few  scattered  trees,  with  here  and  there  a  small  grove.  Its  soil  is  very  pro- 

ductive, however,  and  we  passed  some  beautiful  corn  belonging  to  a  farmer  living 

near  the  bridge.     Our  latitude  this  evening  is  41°  48'. 
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Tuesday,  October  2. — We  have  followed  an  excellent  road  to-day,  running  in 

a  rather  crooked  course  along  the  divide  between  Logan's  and  Belt  creeks. 
The  general  characteristics  of  the  surrounding  country  have  remained  unchanged. 
After  a  march  of  17  miles  we  suddenly  came  into  the  settlements,  houses  burst- 

ing into  sight  at  a  dozen  points,  and  the  country  assumed  all  the  peculiar  beauties 
due  to  cultivation,  unknown  to  us  for  so  long  a  time  and  therefore  the  more 
thoroughly  appreciated  and  admired.  We  advanced  two  miles  further  to  a 
spring  in  the  vicinity  of  the  village  of  Fontanelle,  which  contains  about  50 

houses,  and  here  encamped.     Our  latitude  this  evening  is  41°  34/. 
Wednesday,  October  3.-- Our  march  to-day  ended  on  the  Platte  road,  where 

we  soon  found  indisputable  proof  of  our  having  again  reached  the  influence  of 
civilization  in  the  fact  that  the  party  speedily  procured  liquor,  which  produced 
a  general  disturbance  in  camp.  The  soldiers  and  citizen  employes  became 
engaged  in  so  heated  and  senseless  a  dispute  that  it  became  necessary  to  separate 
their  camps,  and  I  thought  at  one  time  that  the  drunken  quarrel  might  end  in 
fatal  consequences.  Prompt  and  vigorous  measures  were  taken  and  alone 
quelled  the  disturbance,  and  I  heartily  rejoiced  that  throughout  our  long  journey 
we  had  been  beyond  the  reach  of  this  terrible  curse,  which  has  occasioned  the 
only  difficulties  which  have  disgraced  the  expedition. 

Thursday,  October  4. — We  this  morning  effected  an  early  start,  and  after  a 
brisk  march  closed  our  arduous  labors  by  entering  Omaha,  where  I  found  Lieu- 

tenant Maynadier  waiting,  and  consolidated  the  expedition  for  final  disbandment. 
Our  friends  received  us  cordially,  and  those  at  a  distance  were  promptly  notified 
of  our  arrival  by  telegraph,  and  by  mails  and  despatches  awaiting  us  we  were 
soon  in  possession  of  intelligence  of  our  homes  and  families,  the  want  of  which 
had  constituted  one  of  the  chief  deprivations  we  had  been  compelled  to  undergo. 

As  soon  as  possible  the  expedition  was  disbanded,  all  its  affairs  settled,  and 
its  members  dispersed  to  the  various  duties  and  avocations  that  succeeded  their 
life  on  the  plains  and  among  the  mountains  of  the  Great  West. 

Report  of  First  Lieutenant  H.  E.  Maynadier,  10th  infantry,  on  route  between 
the  Yellowstone  and  Platte  rivers,  1859. 

Winter  Quarters,  Deer  Creek,  N.  T., 
January  27,  1860. 

Sir:  In  accordance  with  your  instructions,  I  commenced,  on  the  2d  of  Sep- 
tember, 1859,  a  reconnoissance  of  the  country  between  the  Yellowstone  and  the 

Platte  rivers,  by  the  way  of  the  Ilosebud,  Tongue,  and  Powder  rivers.  The 

party  under  my  command  separated  from  the  other  on  Tullock's  creek,  and 
proceeded  up  that  creek.  This  is  a  small  tributary  of  the  Big  Horn  river,  run- 

ning obliquely  through  the  Wolf  Hills,  in  a  northwest  course. 
It  flows  in  a  narrow  valley  in  a  very  crooked  channel,  so  that  it  was  difficult 

to  find  a  road  for  wagons  along  it,  it  being  necessary  to  cross  the  stream  fre- 
quently, and  to  cut  the  road  in  many  places  through  heavy  cottonwood  timber 

and  willow  thickets. 

The  stream  was  dry,  except  in  holes  at  long  intervals,  and  we  had  no  good 
water  during  our  march  along  it.  The  surface  water  was  so  stagnant,  and  so 
strongly  impregnated  with  alkali,  that  it  could  not  be  used,  and  the  supply 
obtained  by  digging  in  the  bed  of  the  creek  was  very  little  better.  Our  .success 
in  obtaining  water  by  digging  was  precarious  also;  for  while  at  one  camp  an 
abundance,  such  as  it  was,  was  liad  at  the  depth  of  a  few  feet,  at  the  next,  only 
12  miles  above,  a  pole  sunk  19  feet  failed  to  piocure  a  drop.  The  bottom  of 
this  creek  is  of  stiff  blue  clay,  varying  in  thickness  and  resting  on  sand  and 
gravel,  from  which  water  can  be  obtained  when  the  clay  can  be  removi  d.     At 
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one  camp  (September  6th)  we  found  a  pond  of  beautiful  clear  water,  and  were 
congratulating  ourselves  upon  the  discovery,  when  on  trial  the  water  was  found 
to  be  bitter  with  alkali,  and  produced  violent  nausea  upon  all  who  drank  it. 
Fortunately,  the  animals  drank  it  freely,  and  with  no  bad  effects. 

Near  its  head  Tullock's  creek  divides  into  three  forks,  and  the  hills  change 
from  their  ridge-like,  precipitous  character  into  gently  sloping  declivities,  clothed 
in  luxuriant  grass,  and  dotted  here  and  there  with  groves  of  pine  trees.  On  the 
7th  September  we  left  this  creek,  and  following  its  left  branch,  guided  by  an  old 
lodge-trail,  we  crossed  the  divide  between  it  and  the  Rosebud,  whose  clear,  run- 

ning water  and  beautiful  valley  formed  a  delightful  contrast  to  what  we  had  left 
behind  us.  Resting  here  a  day,  we  proceeded  up  the  Rosebud,  the  lodge-trail 
guiding  us  as  before,  and  travelled  by  a  very  fine  road  along  the  valley  of  the 
stream.  Our  route  lay  along  this  stream  until  the  11th  September,  and  I  may 
say  generally  that  a  finer  natural  road  cannot  be  found.  The  valley  traverses 
two  ranges  of  the  Wolf  mountains  almost  at  right  angles,  and  is  sometimes  in 
its  abrupt  turns  to  all  appearances  closed  by  some  lofty  peak ;  but  only  in 
appearance,  for  it  has  a  uniform  width  of  about  half  a  mile,  and  is  level  and  free 
from  ravines.  The  stream  runs  in  a  deep,  narrow  bed,  fringed  with  willow  and 
box-elder,  the  only  timber,  and  would  be  difficult  to  cross  with  wagons.  This, 
however,  can  easily  be  avoided,  without  materially  lengthening  the  road,  and  in 
fact  it  was  necessary  to  cross  it  but  twice  in  the  30  miles  which  we  travelled 
on  it.  The  Rosebud  also  divides  near  its  head  into  numerous  branches,  some 

dry,  some  constant  streams.  Just  before  leaving  it  the  road  enters  a  valley  so 
narrow,  and  shut  in  by  such  precipitous  hills,  that  it  may  be  called  a  canon,  and 
forming  a  view  rarely  equalled  in  picturesque  grandeur.  The  tops  of  the  hills 
are  densely  covered  with  pines  alternating  with  bare  castellated  cliffs  of  red  clay 
and  sandstone,  presenting  in  the  combination  of  dark  rich  green  and  glowing 
scarlet  a  contrast  of  color  highly  pleasing.  Indeed,  among  all  my  recollections 
of  the  trip,  the  valley  of  the  Rosebud  holds  the  highest  place  for  beauty. 

At  the  point  where  we  left  it  on  the  11th  September  the  course  of  the  stream 
changes  abruptly  to  the  west,  while  the  road  continuing  southeast  ascends  a 
ridge,  affording  a  view  of  the  tributaries  of  Tongue  river.  To  the  north  the 
surface  of  the  country  is  one  mass  of  barren  peaks,  filling  the  whole  space 
between  Rosebud  and  Tongue  rivers,  and  forming  the  middle  of  the  three  ranges 
of  the  Wolf  mountains.  Any  attempt  to  traverse  it  with  wagons  is  useless,  as 
we  came  very  near  finding  to  our  cost;  the  southern  chain  of  the  Wolf  moun- 

tains was  in  plain  sight,  and  our  route  lay  in  a  valley  along  the  foot  of  it;  but 
happening  to  bear  too  far  to  the  north,  we  soon  found  ourselves  in  a  pocket,  with 
no  escape  except  by  the  way  we  entered.  Retracing  our  steps  we  gained  the 

proper  road  at  an  expense  of  five  or  six  miles,  which  lengthened  the  day's  march 
to  22  miles,  and  made  it  near  night  when  we  reached  Tongue  river,  having  a 
good  road  in  its  valley,  only  interrupted  in  a  few  instances  by  ravines  not  very 
difficult  to  cross,  and  with  good  crossings  of  the  stream  when  they  became 
necessary. 

The  character  of  this  river  at  this  point  is  similar  to  that  below.  It  is  30 
yards  wide,  flowing  in  a  bold  stream  over  a  bottom  of  stones  and  coarse  peb- 

bles. Its  general  course  is  east  of  north,  though  its  bed  is  very  crooked  and 
winding.  It  is  well-timbered,  and  an  abundance  of  good  grass  is  found  on  its 
banks.  The  hills  bordering  the  valley  are  low  and  rounded,  but  immediately 
behind  them  comes  the  chain  of  barren  clay  peaks  which  had  hemmed  us  in 
from  the  start. 

You  had  expressed  a  wish  that  I  should  go  directly  across  from  Tongue  to 
Powder  river,  if  it  was  possible,  and  I  made  an  examination  of  the  country  with 
a  view  to  ascertain  whether  I  could  do  it.  My  experience  of  the  day  before 
among  the  hills,  and  the  appearance  of  the  country,  satisfied  me  that  it  would 
be  hazardous  to  leave  a  water-course,  and  impossible  to  take  the  wagon  and  carts 
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over  the  bills  Accordingly  our  route  lay  up  the  valley  of  Tongue  river.  I 
should  mention  here  that  near  where  we  struck  the  river  there  is  a  large  and 
unfailing  spring.  It  is  immediately  on  the  river  bank,  and  issues  from  beneath 
a  bluff. 

On  the  13th  September,  after  travelling  along  the  main  river  six  miles,  we 
came  to  the  mouth  of  the  East  fork,  a  stream  about  the  size  of  the  Rosebud,  and 
resembling  it  in  its  general  features.  Tongue  river  here  turned  to  the  west,  the 
course  along  the  fork  being  south  of  east.  Finding  a  good  road  along  its  banks 
we  travelled  to  very  near  its  head,  finding  it  also  dividing  into  several  branches. 
Near  its  head,  water  was  scarce,  and  our  last  camp  on  it  (September  16th)  was 

quite  as  bad  as  any  on  Tullock's  fork. 
On  the  17th  we  went  from  this  fork  to  the  Clear  fork  of  Powder  river,  cross- 

ing a  divide  very  different  from  those  previously  crossed.  There  was  no  well- 
defined  ridge,  but  a  high  plateau  of  undulating  hills,  three  or  four  miles  wide, 
to  which  the  ascent  was  steep  and  short,  and  from  which  it  was  difficult  to 
descend.  We  found  a  tolerable  road,  however,  along  a  dry  ravine  running 
into  the  Clear  fork,  travelling  sometimes  on  its  banks,  sometimes  on  its  bed,  and 
having  no  greater  mishap  than  an  occasional  upset. 

The  Clear  fork  of  Powder  river,  where  we  struck  it,  has  a  wide  valley,  but 
for  some  miles  is  destitute  of  timber.  Being  instructed  to  get  to  as  low  a  point 
on  Powder  river  as  possible,  I  determined  to  follow  down  the  Clear  fork  to  its 
mouth,  and  accordingly  on  the  18th  and  19th  September  our  route  lay  along 
that  stream.  About  12  miles  below  the  point  where  we  struck  it,, the  valley  of 
the  stream  contracts  between  cliffs  of  clay  more  barren  and  broken,  if  possible, 
than  any  we  had  yet  seen,  and  the  road  becomes  very  difficult.  The  stream 
runs  from  side  to  side  of  the  valley,  under  steep  bluffs,  and  the  only  roai  to  be 
found  crosses  and  re-crosses  continually,  making  it  very  laborious  and  tedious 
travel. 

The  most  marked  feature  is  the  occurrence  of  an  immense  bed  of  lignite, 
showing  on  each  side  of  the  stream  to  a  thickness  of  four  feet  above  the  surface 

of  the  water  and  extending  apparently  much  deeper  below  it.  Masses  weighing 
as  much  as  500  or  GOO  pounds  are  seen  lying  in  the  bed  of  the  stream  and  along 
its  banks.  At  one  spot  at  the  foot  of  a  bluff  it  was  seen  in  a  state  of  combus- 

tion, and  in  many  places  there  were  appearances  of  its  having  been  entirely 
consumed. 

On  the  20th  September  we  reached  the  junction  of  the  Clear  Fork  and  Powder 
rivers,  and  took  a  route  along  the  valley  of  the  latter.  This  stream  flows  through 
a  densely  timbered  bottom,  over  a  bed  of  soft  mud  and  quicksand.  The  water 
is  very  turbid  and  the  current  sluggish,  and  it  is  difficult  to  find  a  place  where 
it  can  be  crossed  without  sinking  animals  and  wagons  in  its  slimy,  treacherous 
bed.  There  was  no  choice,  however,  for  a  glance  at  the  hills  and  the  ravines 
forbade  any  attempt  to  keep  on  the  higher  ground,  and  we  were  forced  to  make 
our  way  along  the  crooked  banks  of  the  river  the  best  way  we  could.  To  avoid 
frequent  crossing  the  wagons  and  carts  were  sent  around  the  bends,  cutting  the 
way  through  cottonwood  and  willow,  and  making,  with  great  labor,  only  three 
or  four  miles  a  day.  The  river  was  crossed  four  times,  and  each  time  the  wagon 
sank  in  the  quicksand,  and  had  to  be  unloaded  and  dragged  out  by  ropes.  On 

the  25th  September  we  reached  the  mouth  of  Sandy  fork,  or  Crazy  Woman's 
fork,  as  it  is  called  by  the  Arapahoes,  and  that  offering  some  prospect  oi  better 
travelling,  I  determined  to  go  up  it  until  I  struck  the  trail  of  the  other  party. 
In  addition  to  the  experience  of  the  last  five  days  I  was  influenced  in  the  deter- 

mination to  leave  Powder  river  by  a  rise  of  water,  which  took  place  on  the  24th, 
as  well  as  because  I  had  ascertained,  to  my  entire  satisfaction,  that  any  lurther 
effort  to  go  up  Powder  river  would  be  entirely  useless. 

From  September  26  to  October  2,  the  route  followed   Crazy  Woman's  fork  a 
distance  of  about  60  miles.     At  first  it  was  repetition  of  the  troubles  of  the  main 
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stream,  heightened  by  raw,  rainy  weather,  but  as  we  ascended  the  creek  the 
country  opened  and  we  came  into  a  very  fair  road.  On  the  30th  September  we 
came  to  a  village  of  Arapahoes  of  about  60  lodges,  under  the  chief  Little  Owl. 
They  were  very  well  disposed,  and  one  of  the  principal  men  (Friday)  being 
able  to  speak  English  fluently,  I  obtained  from  him  much  information  about  the 
remainder  of  the  route,  and  news  of  the  other  party.  I  made  a  feast  at  my 

camp  for  the  principal  men,  and  they  seemed  perfectly  satisfied  with  their  treat- 
ment. Next  day,  October  1,  we  moved  camp  to  a  branch  of  Crazy  Woman's 

fork,  and  were  followed  by  a  number  of  Arapaho  lodges.  On  the  2d  of  Octo- 

ber, at  10  o'clock  a.  m.,  we  arrived  at  the  trail  of  the  party  under  your  command, 
and  followed  it  until  the  12th,  when  the  two  parties  united  at  the  Red  Buttes 
on  Platte  river.  It  is  unnecessary  for  me  to  enlarge  upon  that  portion  of  the 
route  which  was  upon  your  trail,  further  than  to  refer  you  to  the  intinerary 

accompanying  this  for  each  day's  march.  The  reconnoissance,  although  unmarked 
by  any  occurrence  of  great  importance,  was  not  without  incidents  of  minor 
character,  and  I  am  sure  it  will  be  pleasantly  remembered  by  all  who  were  en- 

gaged in  it.  As  matter  of  natural  history  I  may  mention  that  the  entire  route 
was  through  a  country  abounding  in  game,  and  our  tables  were  abundantly  sup- 

plied with  mountain  luxuries,  while  many  valuable  and  choice  specimens  were 
collected  by  the  gentleman  in  charge  of  that  department.  For  the  details  of  the 
topography  and  meteorology,  &c,  I  refer  you  to  the  maps,  sketches,  and  records 
of  the  gentlemen  respectively  charged  with  those  branches.  It  affords  me  great 
pleasure  to  bear  witness  to  the  industry,  activity,  and  zeal  displayed  by  the 
gentlemen  associated  with  me  in  the  performance  of  their  several  duties,  and 
at  the  same  time  to  report  the  excellent  conduct  of  the  hired  men  and  the  escort, 
a  detachment  from  the  2d  infantry. 

Very  respectfully,  your  obedient  servant, 
HENRY  E.  MAYNADIER, 

First  Lieutenant  LQth  Infantry. 

Captain  Wm.  F.  Raynolds, 
Commanding  Yellowstone  Expedition. 

CHAPTER  I. 

FROM    SWEETWATER    RIVER    TO    THE    YELLOWSTONE. 

The  expedition  commanded  by  Captain  Raynolds  left  its  winter  quarters  on 
the  10th  of  May,  and  on  the  12th  reached  the  Red  Buttes,  where  a  snow-storm 
prevented  further  movement  until  the  14th.  At  this  point  the  command  was  to 
separate,  and  the  party  under  my  charge  to  travel  up  the  Sweetwater  and 
across  the  Big  Horn  mountains  to  the  Yellowstone. 

The  morning  of  the  14th  of  May  dawned  clear  and  bright,  though  the  air  was 
cold  and  the  mantle  of  snow  upon  the  surrounding  hills  was  more  suggestive  of 
January  than  of  May.  Captain  Raynolds  started  first  with  his  party,  and  soon 
after  the  rest  were  on  the  way.  I  had  for  assistants  Mr.  Snowden,  topographer, 
Mr.  Fillebrown,  meteorologist,  Dr.  Hines,  pl^sician,  Messrs.  Trook,  Waring, 
and  Lee,  general  assistants,  and  Paul  Deval,  guide.  In  addition  to  these 
were  23  packers,  herders,  and  drivers.  Our  baggage  and  stores  were  packed 
on  mules  and  carried  in  carts,  the  latter  destined  to  be  abandoned  when  the 

the  road  became  impracticable  for  wheels.  Rising  the  hill  from  the  Red  Buttes, 
we  took  our  way  along  the  well-worn  road  toward  the  Sweetwater  and  soon 
lost  sight  of  the  Platte,  and  the  cliffs  which  give  name  to  the  locality.  After  a 
tiresome  march,  made  very  disagreeable  by  the  cold  wind  in  our  faces,  and  the 
slippery,  muddy  road,  we  reached  the  summit  of  the  divide  between  the  Platte  and 
Sweetwater,  and  camped  at  the  Willow  spring.     This  name  is  given  to  a  spring 



EXPLORATION    OF    THE    YELLOWSTONE.  131 

which  issues  from  the  top  of  the  rid^e,  and  though  the  willows  are  gone,  the 
roots  and  stumps  furnish  a  scanty  supply  of  fuel.  Next  day,  May  15th,  the 
cold  wind  from  the  west  continued,  but  it  was  impossible  to  stop  where  we  were, 
and  we  set  out  for  the  Sweetwater. 

The  road  descended  gradually  and  was  broad  and  smooth,  but  the  gravel  made 

the  mule's  feet  sore,  and  the  dust  and  sand  blown  up  by  the  wind  were  very 
painful  to  the  eyes.  It  was  a  relief  to  reach  the  bridge,  and  after  crossing,  to 
camp  in  the  shadow  of  Independence  Rock,  on  the  banks  of  the  beautiful  Sweet- 
water. 

This  river  has  been  the  theme  of  nearly  every  traveller  on  the  plains,  and 
well  deserves  all  the  praises  bestowed  on  it.  Its  valley  forms  a  continuation  of 

the  noble  valley  of  the  Platte,  and  seems  especially  located  by  nature  for  a  pas- 

sage-way across  the  dry  and  barren  "  plains  "  from  Independence  Rock  to  the 
South  pass.  The  road  in  the  valley  of  the  Sweetwater  resembles  an  avenue  in 
width  and  smoothness,  and  all,  too,  without  the  aid  of  man. 

Independence  Rock  is  a  large  isolated  mass  of  granite  90  or  100  feet  high, 
elliptical  in  shape,  and  covering  about  an  acre.  A  short  distance  from  it  is  the 

Devil's  Gale,  one  of  the  most  striking  features  of  the  landscape  ;  it  is  a  gap 
with  vertical  sides  of  solid  granite,  through  which  the  river  has  forced  its  way, 
and  now  it  thunders  through,  leaping  and  foaming  from  rock  to  rock  as  if  in 
triumph  at  its  victory  over  the  massive  stone. 

The  road  winds  round  the  point  of  the  cliff,  and  passing  a  low  hill,  the  beau- 
liful  valley  breaks  upon  the  view.  Far  ahead  is  the  pass  of  the  Pilot  Butte 
road  ;  to  the  left  the  South  Mountain  fills  the  landscape,  with  its  rounded  form 
relieved  against  the  distant  blue  ridge  of  the  Medicine  Bow  Hills,  and  to  the 

right  the  Split  Rock  tells  the  traveller  where  his  day's  journey  will  end.  The 
valley  is  bounded  to  the  north  by  the  Rattlesnake  Hills,  a  ridge  of  bare  rocks 
made  up  of  spurs,  running  obliquely  to  the  course  of  the  stream,  and  forming 
hills  at  regular  intervals  along  the  road.  In  places  the  road  passes  close  under 
the  towering  rocks,  and  again  they  recede,  until  at  about  100  miles  from  the 
Platte  the  ridge  turns  to  the  north,  and  is  lost  among  the  more  imposing  shapes 
of  the  Big  Horn  mountains. 

On  the  20th  of  May  we  had  reached  a  point  on  the  Sweetwater  above  the 
turn  of  the  hills,  and  had  an  open  horizon  to  the  north,  indicating  that  here  we 
were  to  leave  the  road  and  proceed  towards  the  Popo-Agie.  At  first  we 
travelled  over  a  sage  plain,  sloping  upwards  to  a  ridge  of  clay  hills  terminating 

abruptly  in  a  regular-shaped  butte  of  clay,  capped  with  sandstone.  Reaching 
this,  the  valley  of  Wind  river  was  visible,  and  there  seemed  to  be  a  gentle,  regu- 

larly sloping  prairie  from  where  we  stood  to  the  valley  of  the  stream.  The 

"Wind  River  mountains  bounded  the  view  to  the  west,  and  formed  a  picture 
rarely  witnessed  ;  their  summits  glistened  with  the  whitest  snow,  while  their 
bases  were  seamed  and  wrinkled  by  dark  canons  and  precipices  black  with  pine 
trees. 

The  anticipation  of  a  level  road  to  the  Popo-Agie  was  not  realized,  for  we  had 
hardly  gone  three  miles  from  the  butte,  before  our  journey  was  stopped  by  the 
verge  of  an  abrupt  precipice,  which  had  been  concealed  by  a  slight  swell  in 
the  surface  of  the  prairie.  After  looking  in  vain  for  some  place  to  descend,  night 
came  on  and  we  camped  on  the  side  of  a  mountain  which  we  had  reached  after 
skirting  the  precipice  for  four  or  five  miles.  This  was  a  singular  feature  even 
in  this  land  of  anomalous  scenery,  and  deserves  a  detailed  description.  Looked 
at  from  the  plain  below,  it  has  the  appearance  of  being  a  ridge  or  bank  of  baked 
red  clay,  with  a  cornice  of  sandstone  worn  into  a  thousand  fantastic  furrows  by 
the  storms,  and  buttressed  in  places  by  the  cones  and  slopes  of  detritus.  This 
line  or  bank  extends  about  13  miles  in  a  curved  course,  connecting  a  range 

of  low  hills  with  the  spurs  of  the  Wind  River  chain,  and  bounds  a  valley  con- 
taining the  Big  and  Little  Popo-Agies. 
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The  camp  we  were  compelled  to  make  was  on  the  side  of  a  hill  at  the  northern 
end  of  the  precipice,  in  a  grove  of  pines,  clustered  round  the  head  of  a  ravine 
which  contained  a  spring.  Next  day,  May  21st,  we  descended  the  hill  with 
great  labor,  breaking  the  axle  of  a  cart  in  the  effort,  and  reached  the  Little  Popo- 
Agie.  Here  we  remained  one  day  to  send  back  for  the  broken  cart,  and  deter- 

mine the  best  course  to  the  junction  of  the  Wind  river  and  Big  Popo-Agie. 
The  plain  was  so  broken  up  by  ravines  that  it  was  difficult  to  travel,  but  by 
heading  some,  and  crossing  others,  we  reached  the  mouth  of  Popo-Agie  May 

23d,  after  a  long  day's  inarch,  and  a  very  round-a-about,  crooked  line  of  travel. 
At  ihe  mouth  of  Popo-Agie  Captain  Raynolds  was  encamped,  and  had  been 

waiting  for  us  for  three  days.  On  the  morning  of  the  24th  he  left  to  continue 

up  Wind  river,"  while  I  was  to  descend  the  stream  and  try  my  fortunes  in  the 
mountains,  which  were  already  in  plain  sight  before  me.  Lieutenant  Mullins 
joined  me  with  a  detachment  of  men  for  an  escort,  and  on  the  25th  the  party  set 
out  down  the  Big  Horn.  I  shall  use  the  name  Big  Horn  to  designate  the  river 
formed  by  the  junction  of  the  Wind  river  and  Big  Popo-Agie.  Of  these  two, 
the  Wind  river  is  the  larger  and  longer. 

On  the  26th  of  May  we  reached  the  foot  of  the  mountains  at  the  opening  of 
a  canon,  which  seemed  to  promise  a  practicable  pass,  and  we  accordingly  entered 
it.  For  a  mile  and  a  half  it  was  good  enough,  and  finding  a  good  spot  we 
camped.  Next  day  we  reached  the  summit  of  the  mountain,  after  travelling 
three  miles  over  a  road  so  steep  that  the  mules  could  carry  only  half  packs,  and 
could  draw  only  the  empty  carts,  their  loads  being  packed. 

Here  we  camped  on  a  small  stream,  and  encountered  a  very  severe  storm  of 
rain.  When  night  fell,  the  spot  where  we  had  camped  ©n  the  mountains  was 
shrouded  in  a  mist  so  thick  it  could  almost  be  felt,  and  during  the  night  it  dis- 

solved into  a  pouring  rain,  soaking  through  tents  and  completely  saturating 
everything.  The  morning  of  the  27th  set  in  clear  and  bright,  though  cold  from 
the  great  elevation,  and  enabled  us  to  dry  ourselves  and  our  things  by  noon, 
when  we  set  out  to  descend  the  mountain.  After  proceeding  a  short  distance 
we  stiuck  upon  a  stream  of  fine  water  descending  rapidly,  but  flowing  in  a  fine 
valley,  along  which  the  carts  proceeded  without  difficulty.  This  valley,  although 
so  near  the  summit  of  the  range,  contained  an  excellent  soil,  and  was  well  stocked 

with  gra^s,  which  even  at  this  time  had  attained  full  growth.  This  is  to  be 
attributed  to  the  fact  that  the  valley  was  in  the  angle  between  the  main  range 

and  a  spur,  being  protected  by  the  latter  from  the  north  wind,  and  not  over- 
shadowed by  the  former,  so  that. the  sun  even  in  a  low  declination  had  full  action 

upon  it.  The  descent  of  the  valley  was  so  considerable,  that  the  wagons  and 
carts  required  no  pulling,  and  in  places  the  wheels  were  locked.  In  about  five 
miles  we  had  descended  to  a  dry  ravine,  heavily  timbered,  and  running  along 
the  foot  of  a  vertical  ridge  of  red  sandstone  ;  here  our  first  stream  turned 
abruptly  to  the  south,  and  after  the  fashion  of  water-courses  in  this  region, 
plunged  in  a  canon,  and  was  lost  to  sight.  Passing  on  to  the  dry  ravine,  which 
was  from  10  to  15  yards  wide,  and  five  feet  deep,  we  travelled  down  it  and 
camped  about  sunset  on  the  Big  Horn  river.  At  this  place  there  was  a  flat  bot- 

tom on  the  river  of  four  miles  in  length,  and  half  a  mile  wide  in  its  widest  part, 
which  was  where  the  ravine  we  travelled  down  came  into  it.  At  the  southern 

end  the  river  emerged  abruptly  from  a  caiion,  and  to  the  north  and  below  our 
camp  it  passed  around  the  foot  of  the  sandstone  spur,  cutting  off  all  travel  in 
that  direction. 

On  the  morning  of  the  29th  of  May  I  despatched  three  men  to  search  for  a 
route  along  the  river,  and  went  myself  to  visit  the  canon,  or  rather  the  end  of  it. 
The  range  at  this  point  presents  a  bold  face  of  rock  on  the  southern  side,  through 

a  cleft  in  which  the  river  enters.  From  the  summit  it  hag  a  slope  of  about  15° 
to  the  plain  in  which  we  were  camped,  and  through  this  mass  the  river  runs. 
The  total  length  of  the  canon  is  four  miles  ;  its  width  nowhere  more  than  200 
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yards  ;  and  its  depth  in  the  centre  must  be  1,500  or  1,G00  feet.  At  the  northern 
end  there  is  a  valley  which  closes  rapidly  in  until  the  end  of  the  canon  is  only 
as  wide  as  the  stream,  and  has  the  appearance  of  a  gate  The  sides  are  vertical, 
and  stratified  with  such  regularity  as  to  give  the  idea  of  artificial  masonry. 
The  valley,  or,  as  it  might  be  called,  the  approach  to  the  canon,  is  bounded  by 
a  cliff  of  sandstone,  worn  by  wind  and  storm  into  arches  resembling  casemates, 
the  tops  and  sides  covered  with  the  nests  of  swallows,  and  the  caverns  resound- 

ing with  their  cries  when  we  disturbed  them.  Though  deficient  in  the  elements 
of  vastness  and  grandeur  which  had  been  the  characteristics  of  the  scenery  for 
the  previous  six  days,  the  picture  was  none  the  less  beautiful,  and  I  almost 
imagined  myself  looking  upon  the  ruins  of  an  ancient  fortification. 

At  the  foot  of  the  cliff,  and  near  the  opening  of  the  valley,  a  fine  spring  of 
sulphur-water  bursts  out.  It  is  strongly  impregnated  with  sulphur,  and  has 
the  greenish-white  appearance  and  pellucid  clearness  of  that  kind  of  water.  Its 
temperature  is  considerably  above  that  of  the  river,  but  it  cannot  properly  be 
called  a  hot  spring.  Within  a  few  yards  of  it  is  a  smaller  spring  of  good  sweet 
water,  which  unites  its  waters  with  those  of  its  neighbor,  and  both  flow  into  the  Big 
Horn.  The  messengers  returning  informed  me  that  no  road  could  be  found 
along  the  river,  and  the  only  way  was  to  return  along  the  dry  creek,  and  keep 
in  its  valley  until  the  summit  of  the  spur  was  reached. 

This  we  accordingly  did ;  and  after  a  toilsome  day's  march  encamped  on  a 
small  stream  of  water  near  the  summit  of  the  spur.  Next  day,  May  30th,  we 
crossed  the  divide  and  descended  a  very  steep  rocky  hill  to  a  dry  ravine,  con- 

taining some  cottonwood  timber. 
The  river  affording  the  only  water  to  be  had,  we  continued  along  the  ravine 

until  we  reached  it  about  half-past  6  p.  m.,  after  a  day  of  excessive  toil.  It 
now  became  evident  that  our  further  course  must  be  made  without  wheeled 

vehicles,  and  also  that  no  road  even  for  pack-animals  could  be  found  entirely  in 
the  river  valley.  For  three  days  we  had  been  laboring  in  the  broken  region, 
making  very  little  progress,  and  using  up  animals  and  men.  Accordingly  on 
the  31st  of  May  I  gave  orders  to  remain  in  camp  and  prepare  everything  for 
packing,  reserving  only  the  light  ambulances  for  instruments ;  all  heavy  and 
unnecessary  property  was  abandoned,  and  the  carts  broken  up  to  make  pack- 
saddles  and  axe- helves. 
We  had  now  penetrated  beyond  the  highest  spurs  of  the  Big  Horn  mountains, 

and  were  in  a  region  of  low  barren  hills,  broken  in  every  direction  by  tortuous 
ravines,  and  interposing  a  cliff  or  a  chasm  wherever  we  turned.  From  the  sum- 

mit passed  yesterday  the  view  was  sublime.  Immensity  was  the  idea  that  filled 
the  mind  when  gazing  upon  the  scene,  and  no  sketch  can  do  it  justice.  The 
upper  or  northern  range  of  Big  Horn  mountains  closed  in  the  picture  in  that 
direction,  their  shapes  rounded  by  distance  into  an  undulating  outline,  save 
where  some  lofty  peak  reared  its  snowy  crest  so  high  that  the  eye  could  not 
distinguish  where  the  solid  fabric  of  the  mountain  ended,  and  the  vaporous  sub- 

stance of  the  cloud  commenced. 

Far  in  the  blue  haze  of  the  northwest  the  Snow  mountains  appeared,  and 
beyond  them,  barely  discernible,  the  Rocky  mountains,  the  limit  of  our  labors. 
Between  all  was  barren,  dry,  broken,  and  heaved  up  as  if  some  sea  had  suddenly 
congealed  into  waves  of  earth,  crested  with  rocky  foam.  Yet,  as  my  fancy 
warmed  with  this  wealth  of  desolation  before  me,  I  found  something  to  admire 
in  the  calm  self-denial  with  which  this  region,  content  with  barren  magnificence, 
gives  up  its  water  and  soil  to  more  favored  countries.  The  immense  net-work 
of  ravines,  and  aggegation  of  peaks  and  cones,  gave  evidence  of  the  torrents 
poured  out  by  the  melting  snows  of  the  mountain  tops,  and  the  great  rush  ot 
waters  which  makes  the  Missouri  and  Mississippi  what  they  are  in  the  spring. 

Within  the  curve  of  the  main  range  the  spurs  are  crowded  and  confused,  pro- 
ducing this  strangely  broken  country  I  have  endeavored  to  describe,  which  con- 
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tinues  westerly  with  a  gradual  ascent  to  the  Rocky  mountains.  Though  of  no 
great  height,  the  broken  ridges  effectually  bar  travelling,  and  it  would  be  expen- 

sive and  difficult  to  construct  a  road  through  them. 
June  1. — Started  early  with  only  the  light  ambulances  and  one  wagon 

belonging  to  the  escort,  besides  our  pack-mules.  The  valley  of  the  river  afforded 
a  tempting  path,  and  I  had  strong  hopes  of  being  able  to  travel  without  climb- 

ing; but,  in  about  three  miles,  the  inevitable  bluff  stopped  the  way,  and  again 
we  turned  into  the  hills. 

The  valley  by  which  we  entered  soon  narrowed  into  a  ravine,  and  finally 
stopped  abruptly.  We  scrambled  on,  however,  and  by  many  a  turn  and  twist 
reached  the  summit  of  the  spur. 

The  descent  was  as  difficult  as  the  ascent,  but  by  dark  we  were  camped  on 
the  river  again,  with  the  satisfaction  of  knowing  we  had  passed  the  last  spur, 
and  would  have,  for  a  time  at  least,  a  comparatively  easy  journey. 

June  2. — Found  a  good  road  for  seven  miles  in  the  valley  of  the  river,  and 
stopped  at  a  place  which  appeared  to  present  a  ford.  For  some  days  the  river 
had  been  rising,  and  in  many  places  I  had  tried  unsuccessfully  to  find  a  fording 
place,  but  at  this  point  I  found  I  could  ride  across  by  taking  an  oblique  line 
down  stream.  The  greatest  depth  was  about  four  feet,  but  the  current  was  so 
strong  that  I  thought  a  raft  would  be  safer  than  risking  the  mules  with  packs 
on  in  the  water.  Accordingly,  a  raft  was  made,  and  all  our  heavy  packs  crossed 
on  it  in  safety,  but  with  much  greater  labor  than  I  had  anticipated ;  the  lighter 
articles  were  packed  on  top  of  the  saddles,  and  by  hurrying  the  mules  through 
the  deepest  parts,  nothing  was  injured  more  than  by  getting  slightly  wet.  I 
breathed  freer  when  everything  was  safe  on  the  other  bank,  and  ordered  a  move. 
Leaving  the  timber  on  the  river  bank,  we  ascended  a  terrace  and  found  a  level 
plain,  on  which  we  travelled  with  great  ease  about  12  miles,  and  found  a  good 
camp  on  the  river.  This  evening  the  river  rose  suddenly  and  became  very  tur- 

bid, but  we  were  safe  across  it  just  in  time. 
Ju?ie  4. — Proceeded  down  the  Big  Horn  river  17  miles  over  a  plain  nearly 

level,  and  broken  only  by  few  narrow  gullies  not  difficult  to  cross.  We  passed 
to-day  creeks  well  timbered  on  the  west  side,  and  saw  No-wood  creek  on  the 
east ;  it  is  about  50  feet  wide  at  the  mouth,  and  well  timbered,  though  above  it 
has  no  timber  on  it.  It  rained  to-day  all  around  us  in  the  mountains,  but  none 
fell  on  us. 

On  the  5th  of  June  we  left  the  Big  Horn  river,  having  got  to  a  point  as  low 
as  was  suitable  for  the  end  proposed  in  the  exploration  ;  the  entrance  of  the  lower 
canon  (the  northern)  was  plainly  visible,  and  the  northern  range  was  so  near 
that  trees  and  rocks  could  be  easily  distinguished  with  the  naked  eye.  We 
took  a  northwest  course,  and  following  a  lodge-trail  over  a  low  hill,  came  to 
Gray  Bull  creek,  and  camped.  This  is  a  fine  stream,  rapid  and  shallow,  running 
over  a  gravelly  bed.  It  is  heavily  timbered  and  runs  in  many  channels,  forming 
numerous  islands  with  fine  groves  of  cotton  wood. 

During  the  last  two  days  the  nature  of  the  country  has  changed  for  the  bet- 
ter, though  it  is  still  far  from  being  a  fertile  or  cultivable  region. 

June  G. — Crossing  Gray  Bull  creek,  we  proceeded  nearly  parallel  to  it  in  a 
westerly  direction  for  four  miles  to  turn  a  spur  of  barren  hills,  and  then  turn- 

ing to  the  north  came  upon  a  rough,  broken  series  of  clay  ridges  similar  to  that 
which  we  had  been  in  a  few  days  back  before  crossing  the  Big  Horn. 

After  a  laborious  journey  of  26  miles  we  camped  without  wood  or  grass,  and 
only  a  little  water  in  a  puddle,  so  muddy  as  to  be  almost  unfit  for  use.  The 
mules  were  turned  out  and  herded  all  night  to  enable  them  to  make  a  scanty 
meal  from  the  sparse  grass. 

Early  on  the  morning  of  the  7th  we  started,  hoping  to  reach  Stinking  creek. 
After  crossing  three  bad  ravines  and  several  bad  land  spurs,  we  came  on  to  a 
plain  some  three  miles  wide  and  perfectly  dry  and  barren,  except  a  thin  growth 
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of  sage.  About  three  miles  ahead  appeared  a  line  of  low  trees,  which  so  much 
resemble  those  which  line  the  dry  ravines  that  no  very  great  confidence  was 
placed  in  them.  They  proved,  however,  to  be  on  Stinking  creek,  which  was 
sunk  to  a  depth  of  70  or  80  feet  below  the  plain,  and  flowing  in  a  narrow  val- 

ley ;  the  trees  grew  on  the  margin  at  the  foot  of  the  bluff,  and  it  was  their  tops 
that  we  had  seen.  Our  hunters  had  killed  three  fine  buffalo  cows,  and  here 

was  plenty  of  wood  and  water,  with  better  grass  than  we  had  seen  for  weeks. 
Although  it  was  early  I  determined  to  camp,  and  much  to  the  relief  of  all 
hands.  The  animals  were  soon  stripped  and  enjoying  a  meal  that  must  have 
awakened  pleasant  reminiscences  of  the  Platte,  while  the  human  part  of  the 
command  prepared  for  a  feast  to  which  late  privation  and  toil  gave  double  zest. 

Fires  crackled  in  every  direction,  and  hump-ribs,  marrow-bones,  tender-loins 
and  steaks,  stewed  and  sputtered  in  the  fervent  heat.  Extra  particular  epicures 
were  deliberate  and  careful  as  to  the  exact  quantity  of  salt  and  pepper,  and  the 
inclination  of  the  roasting-stick,  while  the  hungrier  part  were  content  with 
a  roast  on  the  coals,  with  a  slight  sprinkling  of  ashes  for  a  condiment. 
We  had  afterwards  many  such  merry  feasts,  but  this  is  especially  remembered 
on  account  of  its  being  the  first,  and  coming  so  directly  after  hard  work  and 
actual  privation. 

The  stream  was  rushing  and  roaring  along  in  its  gravelly  bed,  and  looked 
only  two  or  three  feet  deep,  but  it  was  found  on  trial  to  be  deep  enough  to  swim 
a  horse,  and  not  fordable. 

June  8. — Ascending  from  the  bed  of  the  stream  to  the  plain,  we  travelled 
along  the  creek  about  15  miles  and  searched  several  places  for  a  ford,  but  found 
none.  Camped  on  the  bank  of  the  stream,  at  the  foot  of  a  bluff,  in  a  grove  of 
Cottonwood,  and  with  pretty  good  grass. 

June  9. — Finding  no  good  ford,  I  determined  to  ascend  the  stream  as  far  as 
practicable,  hoping  to  be  able  to  cross  it  higher  up  ;  but  on  attempting  to  leave 
the  plain  on  which  we  were  travelling  we  got  among  some  bare  clay  hills  which 
were  utterly  impassable,  and  were  compelled  to  return  to  the  stream  and  camp 
on  it  about  one  mile  above  our  camp  of  the  8th.  As  a  last  resort  an  attempt 
was  made  to  cross  by  a  raft.  This  was  made  by  a  wagon  body  calked  and 
wrapped  in  a  tent,  which  kept  out  water  very  well.  On  the  morning  of  the 
10th  we  collected  all  the  chains  and  ropes  and  made  a  line,  by  which  I  hoped 
to  be  able  to  cross  the  stream.  One  end  being  attached  to  the  wagon  body,  it 
was  pushed  off  into  the  angry  current,  and  four  oars  vigorously  plied,  but  the 
force  of  the  water  was  such  that  the  body  could  not  be  got  across  the  current, 
and  it  went  rapidly  down  stream.  The  chain  stretched  and  snapped  and  left 

the  "crazy  craft  helpless  in  the  stream.  Borne  furiously  on  by  the  current 
it  struck  the  rocky  shore,  when  three  of  the  men  in  it  leaped  out,  leaving 
myself  and  one  man  to  share  the  fortune  of  our  impromptu  boat.  Swift  as  the 
wind  we  went  on,  and  by  some  providential  chance  escaped  the  rocks  that 
thrust  themselves  here  and  there  above  the  foaming  waters,  until  at  about  a 
mile  below  where  we  had  started  we  managed  to  get  into  an  eddy  and  made  the 
shore. 

A  second  attempt  was  equally  unsuccessful,  and  we  narrowly  escaped  going 
over  some  rapids  that  would  have  swamped  the  boat.  Leaving  it  in  the  stream 
where  it  had  lodged  on  a  reef,  we  prepared  to  get  ashore,  and  found  that  the 
reef  extended  to  the  shore  we  had  left,  and  probably  entirely  across  the  stream. 
I  determined  to  try  it,  and  getting  my  horse,  found  that  I  could  ride  without 
•getting  deeper  than  to  the  knee  when  on  horseback.  Still  it  was  a  hazardous, 
almost  a  desperate,  resort,  and  I  scarcely  dared  attempt  to  ford  in  such  a  cur- 

rent. My  own  horse  was  a  very  large  one,  while  nearly  all  the  others  were 
small  and  would  have  great  difficulty  in  keeping  their  footing.  Yet  it  was  the 
only  alternative,  and,  on  consultation  with  my  assistants,  it  was  determined  to 

try  the  ford;  accordingly  we  moved  down  to  our  camp  of  the  8th  and  got  every- 
thing ready  for  a  passage  next  morning. 
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June  11. — After  an  early  breakfast  we  commenced  to  ford,  and  in  order  to 
render  more  plain  what  follows,  I  will  here  give  an  account  of  the  stream  at  the 
point  where  we  forded  it.  It  was  a  double  bend  like  the  letter  S,  and  we  were  in 
the  upper  part.  The  breadth  straight  across  was  about  250  yards,  but  the  reef  on 
which  it  was  fordable  ran  obliquely  up  stream,  making  the  distance  to  be  trav- 

elled by  the  animals  from  bank  to  bank  about  500  yards.  The  reef  had  a  breadth 
of  10  or  15  yards,  sloping  gradually  up  stream,  but  going  off  abruptly  down 
stream  into  twenty  feet  water.  The  depth  of  water  on  the  reef  was  about  four 
feet,  except  for  a  space  of  about  30  yards,  near  the  further  shore,  where  it  was 
nearly  to  the  back  of  a  medium-sized  mule,  and  it  was  in  crossing  this  30  yards 
that  the  main  difficulty  lay. 

I  will  not  attempt  to  describe  the  swiftness  of  the  current,  for  what  I  shall  say 
of  its  effects  will  abundantly  show  its  power  and  force.  The  largest  mules  were 
selected  and  a  single  pack  placed  on  the  top  of  the  pack  saddle,  and  each  mule 
being  led  by  aman  mounted  on  another,  they  entered  the  stream.  They  succeeded 
better  than  I  anticipated  in  keeping  the  mules  up  stream,  and  crossed  the  deeper 
part  with  no  other  damage  than  an  occasional  ducking.  Finding  that  the  ani- 

mals could  keep  their  footing,  I  determined  to  bring  the  chronometers  and  instru- 
ments across  in  the  ambulance  so  as  to  prevent  wetting  them  by  the  water 

which  surged  up  against  the  sides  of  the  mule  and  splashed  over  the  pack. 
About  half  past  three  in  the  afternoon  I  had  the  instruments  and  some  other 
light  articles  placed  in  the  ambulance  on  the  seats  elevated  entirely  above  the 
water.  Four  strong  mules  were  attached,  and  two  men  detailed  to  ride  along 
on  the  down-stream  side  of  the  mules  to  force  them  to  keep  up  against  the  cur- 

rent. My  horse  being  very  strong  and  tall,  and  perfectly  accustomed  to  the 
water,  I  took  charge  of  the  leaders  and  led  them  by  a  strap;  the  wngon-master 
led  the  wheel  mules  in  the  same  way;  one  of  the  most  careful  men  was  in  the 
ambulance  to  drive;  and  having  thus  taken  every  precaution,  we  started. 

Through  the  shallow  part  there  was  no  difficulty,  except  that  it  was  as  much 
as  the  mules  could  do  to  draw  the  wagon  through  the  roaring  current ;  but  when 
the  deep  part  was  reached,  and  the  wheels  were  more  than  half  submerged, 
nothing  could  resist  the  force  of  the  water.  The  hind  wheels  were  washed 
down,  wiihout  being  lifted  from  the  bottom,  until  the  fore  wheels  were  locked 
under  the  side  of  the  body.  It  was  necessary  to  turn  the  leaders  to  get  the 
wheels  loose,  and  in  doing  it  they  slacked  the  traces,  the  hind  wheels  could 
not  hold  the  carriage,  and  in  a  moment  it  was  swept  into  deep  water.  The 
mules,  being  entangled  in  the  harness,  were  soon  drowned,  and  finding  them 
dead,  I  let  go  and  my  horse  swam  ashore.  The  men  riding  below,  and  the 
wagon  master,  got  ashore  in  the  same  manner,  excepting  that  one  had  a  very 
narrow  escape,  having  in  some  way  got  off  his  mule,  and  being  obliged  to  swirn 
he  fortunately  passed  close  enough  to  shore  to  be  rescued  by  Duval,  the  guide, 
and  Mr.  Waning.  The  man  in  the  ambulance  jumped  out  when  it  filled  and 
swam  to  a  shallow  part  of  the  reef,  from  which  he  was  rescued  and  brought  on 
shore  on  horseback.  As  soon  as  I  ascertained  that  the  men  were  safe  I  crossed 

the  stream  and  followed  it  down  at  a  fast  gallop.  At  about  two  miles  I  saw  the 
wreck  lodged  on  an  island,  the  top  of  the  ambulance  broken  off  and  everything 
out  of  the  body.  A  little  further  down  I  found  the  top  washed  ashore,  and  got 
the  odometer,  which  had  been  fastened  to  it.  Returning  to  camp  1  found  that 
only  a  box  of  stationery,  which  had  floated,  had  been  recovered  ;  everything  else 
must  have  sunk  as  soon  as  the  ambulance  turned  over,  and  any  effort  to  recover 
anything  at  the  bottom  of  the  river  would  have  been  madness.  It  was  now 
dark,  but  I  thought  it  possible  to  obtain  the  harness  off  the  mules,  and  went 
down  with  three  men  to  where  the  wreck  was  lodged ;  after  cutting  some  of  the 
straps  and  loosening  others  the  whole  thing  moved  off,  and  it  was  beyond  our 
power  to  hold  it.  We  returned  to  camp  wet,  cold,  hungry,  and  dispirited,  and 
I  passed  the  most  wretched  night  it  has  ever  been  my  lot  to  encounter;  still  I 
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felt  that  the  accident  was  not  to  be  attributed  to  any  want  of  care  on  my  part, 
and  I  must  here  acknowledge  my  indebtedness  to  all  the  party  under  my  com- 

mand. They  were  calm,  cool,  and  industrious,  and  faced  the  dangers  of  the  day 
quietly  and  bravely.  It  is  a  matter  of  congratulation  and  thanks  to  Heaven  that 
no  human  life  was  lost,  when  each  person  in  the  party  was  repeatedly  exposed 
to  a  danger  against  which  no  human  efforts  could  have  availed.  As  a  matter  of 
obvious  precaution  I  had  directed  that  no  man  should  carry  a  gun  or  anything 
that  would  prevent  him  from  swimming  if  he  should  be  washed  off  his  horse ; 
hence  there  were  several  May  nard  rifles  in  the  ambulance,  with  other  articles  and 
weapons  habitually  carried  on  the  person.  There  were  also  a  sextant  and  hori- 

zon, three  chronometers,  and  three  barometers,  which  were  all  lost. 

June  12. — Notwithstanding  the  dangers  and  fatigues  of  yesterday,  the  camp 
was  astir  at  the  usual  hour,  and  we  found  that  although  our  losses  were  heavy 
we  could  still  get  along.  The  remaining  ambulance  was  on  the  other  side  of  the 
stream  and  in  a  very  weak  condition ;  besides,  there  was  no  harness  to  suit,  and 

after  yesterday's  experience  I  had  no  desire  to  attempt  to  get  it  across  the 
stream ;  but,  as  we  had  the  odometer,  I  sent  three  men  to  bring  over  the  wheels 
and  an  axle,  which  they  succeeded  in  doing  with  some  difficulty.  Harness  was 
made  of  odd  straps  and  pieces  of  canvas,  and  a  very  respectable  and  useful  sort 
of  cart  rigged  up.  This  cart  shared  the  fortunes  and  dangers  of  all  the  rest  of 
the  journey  and  played  no  unimportant  part  in  our  labors,  as  it  enabled  us  to 

keep  up  a  continual  odometer  measurement.  By  12  o'clock  everything  was 
ready,  and  we  set  in  a  northeast  direction,  over  a  dry  barren  plain,  broken  by 
ravines  and  spurs  of  clay  and  rock.  Our  course  was  nearly  parallel  to  a  range 
of  high  rocky  mountains,  distant  18  or  20  miles  to  the  west,  and  containing  a 
singularly  shaped  mass  called  Heart  Mountain.  It  is  a  mountain  capped  by  an 
immense  square  rock,  leaning  slightly,  and  forms  a  prominent  landmark. 

After  a  weary  journey  of  23  miles  we  reached  Sage  creek  at  dark.  This  is  a 
small  stream  8  or  10  yards  wide,  and  completely  hidden  between  its  banks.  It 
has  no  timber  except  willow,  and  had  recently  overflowed  its  banks,  leaving  them 
so  miry  that  we  could  not  get  to  the  creek,  and  were  obliged  to  use  the  water  in 
holes  and  sage  for  fuel ;  there  was  no  grass,  and  our  animals  suffered  very  much. 
The  water  in  the  creek  was  very  muddy,  but  it  was  doubtless  owing  to  the  recent 
freshet. 

June  13. — Travelled  along  the  valley  of  Sage  creek  over  a  fine  level  plain 
sloping  gently  upwards  to  the  northwest,  and  from  three  to  five  miles  wide. 
Crossed  a  branch  of  Sage  creek  flowing  across  the  plain  and  issuing  from  the 
mountains  to  the  north.  The  other  branch  runs  along  the  valley  for  12  miles, 
then  crosses  it  and  flows  through  a  canon  or  gap  in  the  mountains.  We  camped 
about  a  mile  below  the  gap.  An  immense  herd  of  buffalo  was  in  sight  all  day, 
and  the  hunters  were  successful  in  furnishing  meat.  The  day  was  warm  and 
sultry,  and  a  curious  effect  of  mirage  was  produced,  making  buffalo  loom  up 
like  shapeless  black  masses  20  feet  high.  Thinking  the  gap  near  camp  was  the 

one  known  as  Pryor's  gap,  I  examined  it.  It  was  about  100  yards  wide,  with 
sides  nearly  perpendicular  of  rock.  For  a  little  way  in  there  was  a  good  road, 
but  the  very  broken  appearance  of  the  country  further  on  led  me  to  believe  that 
no  good  route  could  be  found  through  it. 

June  15. — Crossing  Sage  creek  and  leaving  it  we  travelled  northwest,  and  in 

four  miles  came  to  the  divide  between  Sage  creek  and  Clark's  fork  of  the  Yellow- 
stone. Crossing  the  divide,  found  good  travelling  over  a  rolling  country,  with 

a  few  scattered  pines  growing  along  rocky  ravines.  We  had  some  difficulty  in 
crossing  one  of  these  ravines,  but  finding  a  dry  gully  we  followed  it,  travelling 
in  a  buffalo  path,  and  came  out  on  Clark's  fork.  This  is  a  bold,  rapid  stream, 
150  yards  wide.  Its  valley  is  level,  well  timbered,  and  produces  good  grass. 
Lookiug  up  it  from  this  camp  we  saw  the  Heart  mountain,  and,  apparently,  the 
stream  runs  very  close  to  it.     No  one  has  ever  visited  the  head  of  this  river, 
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which  lies  in  a  region  of  mountains  covered  with  perpetual  snow,  and  absolutely- 
impassable  to  man  or  beast.  Since  leaving  the  Big  Horn  river  we  have  seen  no 
trace  of  Indian  camp  or  lodge  trails,  and  have  many  times  been  obliged  to  travel 

in  buffalo  paths  and  sheep  trails.  This  part  of  the  valley  of  Clark's  fork  shows 
signs  of  Indians,  and  is,  no  doubt,  a  favorite  resort  for  them.  The  stream  is  very 
high  and  too  deep  to  ford.  It  seems  to  have  a  depth  in  low  water  of  four  or  five 
feet,  but  is  now  15  or  20.  The  current  is  gentle,  and  the  channel,  though 
crooked,  is  not  broken  by  islands  or  reefs,  so  that  it  would  be  possible  to  navi- 

gate the  stream  in  batteaux  or  small  steamboats  from  its  mouth  to  the  foot  of  the 
mountain,  a  distance  of  about  60  miles.  I  mention  this  because,  if  the  valley  of 

the  Yellowstone  should  ever  become  inhabited,  Clark's  fork  would  be  a  means 
of  obtaining  wood  from  the  mountains,  besides  the  mineral  treasures  which  I 
have  no  doubt  are  abundant  in  them. 

June  16. — Travelled  down  Clark's  fork  to  a  point  where  the  valley  was  ter- 
minated on  the  east  side  by  a  high  bluff  cutting  off  further  progress  in  that 

direction.  A  short  distance  below  a  well-timbered  creek  came  in  on  the  west 
side,  and  I  determined  to  cross  and  travel  up  its  valley  near  to  the  foot  of  the 
mountains,  so  as  to  be  able  to  cross  the  other  tributaries  of  the  Yellowstone,  near 
their  heads,  where  they  are  generally  in  two  or  three  branches  and  can  be  forded. 
Camped  in  a  willow  grove  with  an  abundance  of  fine  grass,  and  set  about 

making  a  boat  to  cross  the  river  in.  The  hunters  were  sent  out,  and  returned 
late  at  night  with  the  skins  of  three  buffalo  and  an  elk.  Meantime  the  people 
at  camp  were  busy  collecting  poles  of  cottonwood  and  willow,  and  cutting  thongs 
of  parfliche,  so  that  on  the  morning  of  the  17th  we  commenced  to  construct  a 
boat.  A  stout  cottonwood  pole  is  laid  for  the  keel  with  knee-pieces  lashed  at 
each  end  to  form  the  bow  and  stern,  then  other  poles  are  bent  and  tied  at  each 
end  to  the  keel  and  to  the  upper  ends  of  the  bow  and  stern-post,  cross-pieces 
and  ties  are  inserted  at  intervals  to  stiffen  the  frame,  and  as  the  whole  is  fastened 
with  strips  of  wet  parfliche  it  becomes,  when  they  dry,  as  rigid  as  if  put  together 
with  iron ;  then  willows  of  about  an  inch  in  diameter  are  bent  over  the  frame, 
passing  from  one  gunwale  to  the  other  over  the  keel,  and  placed  about  three 
inches  apart;  finally,  two  or  three  buffalo  skins  are  sewed  together  and  stretched 
tight  over  the  frame,  hair-side  in,  and  the  boat  is  complete.  The  skin  covering  is 
firmly  lashed  to  the  framework,  and  when  it  dries,  it  is  stiff  and  tight.  Our  boat, 
was  18  feet  long  by  5  feet  wide,  and  carried  a  good  load  besides  the  two  men 
who  rowed  and  a  steersman.  By  the  evening  of  the  18th  everything  had  been 
safely  transported  across  the  stream,  and  we  camped  on  its  left  bank. 

June  19. — The  boat  was  dismantled  by  taking  off  the  skins  and  cords,  to  be 

carried  along  for  future  use,  and  we  started  up  the  valley  of  the  branch  of  Clark's 
fork,  which  we  called  Bull-boat  creek.  It  is  a  fine  stream  of  clear  water  with  a 
densely  timbered  bottom,  and  a  depth  of  2  or  3  feet ;  its  width  is  25  yards. 
After  going  up  it  12  miles  we  crossed  it  and  travelled  up  a  branch,  which  we 
left  and  kept  a  northerly  course  over  high,  rolling  hills  covered  with  good  grass, 
and  broken  by  ravines  generally  containing  water  and  a  few  cottonwood  trees. 
Camped  at  the  head  of  a  ravine,  with  a  scanty  supply  of  water. 

June  20. — Soon  after  leaving  camp  we  struck  a  lodge  trail,  apparently  much 
travelled,  though  with  no  very  recent  signs,  and  following  it  came  to  a  bold  and 
very  rapid  stream  of  clear  water.  The  trail  crossed  the  stream,  but  upon  trial 
it  was  found  to  be  too  deep  to  ford,  and  too  rapid  to  swim.  I  hoped  to  be  able 

to  head  it  or  cross  it  higher  up,  and  started  up  it,  crossing  a  branch  and  travel- 
ling in  a  very  fine  level  valley  which  abounded  with  antelope.  After  making  IS 

miles,  camped  on  the  stream,  with  excellent  grass  and  plenty  of  wood. 
This  stream  is  known  as  Big  Rosebud  by  the  trappers  ;  Bonlon  de  Rose,  by 

the  Canadian  voyagers,  and  Bils-Kopay-agee,  by  the  Crow  Indians.  It  is  ordi- 
narily about  100  yards  wide,  and  2  to  3  feet  deep,  it  is  now,  however,  high 

from  the  melting  snows,  and  has  a  depth  of  5  feet.     The  great  obstacle  to 
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crossing  it  is  the  great  rapidity  of  the  current,  and  the  rocky  character  of  the 
bottom,  which  is  a  mass  of  large  round  boulders,  some  entirely  underwater,  oth- 

ers protruding.  No  horse  that  we  have  yet  tried  can  keep  a  footing  or  swim 
against  the  force  of  the  current.  Just  at  this  point  and  below  us  there  is  a  fine 
valley  perfectly  level  and  producing  fine  grass,  through  which  the  stream  marks 
its  winding  course  by  a  hedge-like  row  of  cottonwood;  but  not  more  than  10 
miles  ahead  we  can  see  the  canon  from  which  the  river  emerges,  a  black  gap  in 
the  high  snowy  mountains.  Our  only  hope  is  to  ascend  the  stream  until  it 
becomes  shallower  and  less  rapid. 

June  21. — After  a  few  miles  in  the  valley  we  were  forced  to  take  to  the  hills, 
which  were  very  rough  and  rocky.  Before  doing  so  an  experiment  was  made  to 
fell  a  tree  across  a  place  where  the  stream  was  narrow,  in  the  hope  that  the  tree 
would  lodge  against  the  boulders  and  give  a  starting  point  for  the  construction 
of  a  bridge.  A  tall  cottonwood,  some  three  feet  in  diameter  and  immediately  on 
the  bank,  was  selected.  After  a  good  deal  of  cutting  with  our  dull  axes  it  fell,  the 
butt  end  lodging  against  another  tree  and  the  top  falling  in  the  water  about  three- 
fourths  of  the  way  across.  It  had  no  sooner  reached  the  bottom  than  the  upper 
branches  were  broken  like  pipe-stems,  twisted  off,  and  the  huge  trunk  turning 
with  the  current  moved  off  bodily  down  the  stream.  I  was  amazed  at  this  result 
and  reluctantly  gave  the  order  to  try  the  hills.  The  stream  impinged  against 
a  rocky  precipice,  and  this  was  to  be  climbed  by  a  sheep  path ;  on  top  the 
travelling  was  little  better,  being  over  a  series  of  high  rocky  hills  covered  with 
pine.  The  trouble  of  getting  the  odometer  cart  through  the  pine  and  over  the 
rocks  can  scarcely  be  told,  but,  through  the  persevering  efforts  and  unremitting 
labors  of  Mr.  Snowden  and  his  assistants,  it  was  done  without  damage.  At  last 
we  got  back  to  Rosebud  and  camped.  The  mountains  were  now  only  four  miles 
off  and  we  had  a  share  of  their  snow,  which  fell  for  some  time  during  the  after- 

noon ;  at  night  there  was  a  heavy  frost  and  ice  The  water  of  the  stream  was 
very  cold,  and,  notwithstanding  the  rapidity  of  the  current,  trout  of  finest  flavor 
and  great  size  abounded  in  it.  Many  were  caught  15  and  20  inches  in  length  and 
formed  a  valuable  addition  to  our  table.  We  had  seen,  also,  in  the  woods  herds 
of  mountain  sheep,  but  the  hunters  were  not  very  successful  in  killing  them. 

June  22. — We  were  fortunate  enough  to  find  a  ford  about  four  miles  above 
camp  and  crossed  everything  safely,  but  we  were  now  in  the  heart  of  the  snow 
mountains  and  the  only  way  out  was  by  climbing.  We  ascended  and  descended 
places  where  mules  were  never  made  to  go,  and  after  many  slides  and  slips,  and 
rolls  and  tumbles,  which  fortunately  did  no  serious  damage,  camped  in  the  bot- 

tom of  a  deep  narrow  ravine  near  some  deserted  Indian  lodges.  The  ravine, 
though  narrow  and  completely  shut  in  by  the  high  hills,  furnished  excellent 

grass,  and  our  animals  recovered  well  from  the  unusual  fatigues  of  the  day's 
journey. 

June  23. — To  get  away  from  camp  it  was  necessary  to  climb  a  hill  almost 
vertical  by  making  a  winding  path  along  its  side.  Several  of  the  mules  slipped 
and  rolled  from  top  to  bottom,  breaking  pack-saddles  and  packs,  and  especially 
the  poor  mule  whose  unhappy  lot  it  was  to  carry  the  boat  skins.  They  had  become 
by  this  time  anything  but  agreeable  in  odor,  and  being  stiff  and  hard  it  was  very 
difficult  to  pack  them  securely.  It  was  touching  as  well  as  ludicrous  to  see  the 

poor  creature's  look  of  suffering  resignation  whenever  his  disagreeable  load  would 
fall  to  the  ground. 

After  great  labor  and  toil  we  succeeded  in  getting  up  the  mountain  and  down 
it  to  a  small  stream  in  whose  valley  lay  our  only  course,  for  the  mountains  were 
out  of  the  question.  The  timber  on  the  stream  was  very  dense  and  it  was  no 
easy  matter  to  get  through  it,  but,  by  turning  about  and  crossing  and  recrossing, 
we  at  last  got  out  on  a  flat  prairie,  and  saw  about  three  miles  ahead  a  heavily 
timbered  stream  into  which  the  one  we  were  on  emptied.  On  reaching  it  I  found 
it  to  be  a  wide  deep  river  flowing  to  the  northeast,  and  knew  it  could  be  no  other 
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than  the  Yellowstone.  Thus  we  had  at  last  reached  one  goal,  and  I  hoped  to 
be  yet  in  time  to  meet  Captain  Raynolds  at  the  Three  Forks  by  the  4th  of 
July.  I  felt  satisfied  that  we  could  have  no  worse  travelling  than  we  had  had, 
and,  moreover,  as  I  knew  I  would  return  by  the  Yellowstone,  I  determined  to 
cache  at  this  point  some  bales  of  goods  for  Indian  presents,  which  had  been  a 
sad  drawback.  I  accordingly  cached  the  goods  and  remodelled  the  packs  by  dis- 

tributing our  provisions,  now  reduced  to  a  very  inconsiderable  weight,  equally 
among  the  serviceable  animals ;  this  gave  only  a  light  load  for  each  mule. 

CHAPTER  II. 

THE    YELLOWSTONE    RIVER. 

On  the  24th  of  June  we  commenced  a  journey  up  the  Yellowstone  in  a  fine 
level  valley  on  the  south  side  of  the  stream.  After  crossing  two  small  streams 
we  came  to  a  large  and  very  rapid  creek,  called  the  Rocky,  and  camped  on  it  to 
reconnoitre  and  consider  the  best  plan  of  crossing  it, 

June  25  — Finding  no  ford,  we  moved  about  a  mile  down  Rocky,  and  camped 
at  its  mouth  on  the  Yellowstone. 

June  26. — The  camp  was  at  a  place  favorable  for  a  passage,  the  river  being 
only  507  feet  wide  and  running  in  one  channel.  The  bank  on  each  side  was 
low  and  the  water  deep  from  bank  to  bank,  the  current  was  rapid  but  smooth, 
and  I  entertained  no  doubt  of  our  ability  to  make  a  safe  passage  even  with  the 
limited  means  at  command.  The  boat  skins,  by  this  time  hard  and  dry,  were 
put  to  soak,  and  timber  selected  for  a  boat  frame;  during  the  27th  the  boat  was 
completed,  and  by  1  p.  m.  on  the  28th  the  last  man  was  crossed.  Having  no 
other  large  streams  to  cross  I  determined  to  leave  the  boat  here,  and  had  it  placed 
on  a  scaffold  high  enough  to  be  out  of  the  reach  of  wolves.  At  2  we  started 
and  followed  a  lodge  trail  running  along  the  river  bank.  At  first  the  road  was 
level,  but  at  one  place,  where  a  spur  reached  down  to  the  river,  there  was  a  very 
ugly  hill  to  descend.     We  camped  at  dark  on  the  bank  of  the  river. 

June  29. — Leaving  camp  early  and  following  the  lodge  trail,  we  left  the  river 
and  struck  off  northwest  over  rolling  hills  gradually  ascending  and  increasing 
in  height.  These  were  the  foot  slopes  of  a  snowy  pile  about  15  miles  distant 
which  we  called  the  Short  mountain.  For  two  or  three  miles  the  route  lay  on 

a  stream  filled  with  beaver-dams  and  spread  out  by  them  into  quite  a  lake. 
After  making  22  miles  we  came  to  a  stream  called  Twenty-five  Yard  river,  the 

same  I  think  that  Captain  Clark  calls  Shield's  river;  it  is  a  narrow,  shallow  stream 
flowing  from  the  Belt  mountains  into  the  Yellowstone.  The  dividing  range 
between  the  Yellowstone  and  Missouri  was  in  plain  sight,  and  only  about  10  miles 
distant;  and  the  lodge  trail  which  we  had  been  following  led  toward  a  well- 
defined  gap. 

June  30. — Travelled  up  the  Twenty-five  Yard  river,  crossing  two  forks  coming 
in  on  the  right,  we  then  crossed  the  main  stream  and,  leaving  it,  went  towards 
the  gap.  Camped  about  five  miles  from  the  foot  of  the  mountain  on  a  small 
spring. 

July  1. — Following  the  lodge  trail  we  entered  the  pass  by  a  well-defined 
road  with  evident  marks  of  the  recent  passage  of  a  large  band  of  Indians, 
probably  the  Flatheads  on  their  hunt.  The  pas3  followed  the  winding  of  a  small 
stream,  and  gradually  ascended  by  its  crooked  course  until  it  was  lost  in  a  dark 
narrow  caiion.  Then  turning  abruptly  the  trail  led  up  a  very  steep  hill  through 
a  dense  pine  forest,  and  in  about  half  a  mile  the  divide  was  reached.  Not- 

withstanding this  was  higher  than  the  limit  of  snow,  the  surrounding  peaks 
towered  loftily  above  us;  the  white  snow  glistening  through  the  pine  trees,  and 
the  wind  keeping  up  a  monotonous  roar,  as  it  swayed  the  myriads  of  pine 
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boughs  to  its  course.  A  halt  was  called  on  the  summit  to  allow  all  hands  to 
breathe,  and  to  prepare  for  the  descent,  which  bade  fair  to  be  worse  than  the 
ascent.  I  was  surprised  to  find  the  mosquitos  very  troublesome  at  this  great 
elevation,  and  while  I  was  eating  a  piece  of  snow  held  in  one  hand,  the  other 
was  kept  busy  brushing  them  away.  The  descent  was  very  steep  and  rocky, 
and  there  were  many  places  where  the  mules  had  great  difficulty  in  keep- 

ing on  their  feet.  At  one  point,  near  the  bottom,  the  gorge  opened  and  pre- 
sented a  charming  view  of  the  broad  plain  in  which  the  three  forks  of  the  Mis- 

souri unite,  and  soon  after  we  came  to  a  beautiful  mountain  stream  which  provided 
an  easy  road  into  a  fine  valley,  where  we  camped  on  the  ground  of  some  deserted 
Indian  lodges,  which  promised  a  plentiful  supply  of  wood.  I  shall  speak  again 
of  this  pass  in  a  general  summary.  It  is  known  as  the  Blackfoot  pass;  but 
must  not  be  confounded  with  one  of  the  same  name  in  the  main  range  of  the 
Rocky  mountains. 

July  2. — We  were  now  on  the  waters  of  the  Gallatin  fork  of  the  Missouri, 
and  I  knew  we  could  be  no  great  distance  from  the  place  of  rendezvous,  the  junc- 

tion or  head  of  the  Missouri,  where  we  were  expected  to  be  by  the  4th.  We  there- 
fore set  out  to  reach  the  Gallatin,  and  follow  it  down  to  its  junction  with  the 

Madison  and  Jefferson.  At  first  we  passed  over  rolling  hills  well  covered  with 
grass,  but  on  crossing  the  stream  down  which  we  were  travelling  we  came  upon 
a  miry  plain  so  full  of  sloughs  that  the  animals  could  not  travel,  llecrossing 
the  stream,  we  followed  it  to  its  mouth,  and  camped  on  the  Gallatin  at  the  foot  of 
a  range  of  very  rough  low  hills. 

July  3. — Proceeding  down  the  Gallatin,  the  road  became  so  rough  that  I  deter- 
mined to  return  to  the  stream  and  cross  it.  Accordingly  we  descended,  and,  while 

engaged  in  fording,  a  shout  from  the  top  of  the  hill  announced  Captain  Kaynolds. 
The  fording  was  suspended,  and  soon  after  both  parties  camped  in  a  bend  of  the 
river  just  beneath  a  perpendicular  wall  of  rock. 

The  Fourth  of  July  was  passed  in  our  beautiful  camp  in  an  interchange  of 
stories  of  adventures,  and  in  further  plans  for  the  future.  It  was  a  matter  of 
great  thought,  and,  I  trust,  of  proper  gratitude  to  me  that  we  had  all  thus  united, 
and  that  all  who  had  set  out  on  our  trip  were  still  in  life  and  health. 

After  making  arrangements  for  further  proceedings  and  exchanging  news,  we 
bade  farewell  to  Captain  Raynolds  on  the  morning  of  the  5th,  and  saw  his  party 
disappear  over  the  northern  hills. 

In  company  with  my  assistants  I  rode  down  to  the  head  of  the  Missouri, 
about  6  miles  from  our  camp.  The  three  forks  of  the  Missouri  unite  at  the 
entrance  of  a  gorge  through  a  low  ridge  of  rocky  hills,  after  traversing  a  plain 
of  8  or  10  miles  in  extent. 

The  Jefferson,  coming  from  the  south,  emerges  from  a  chain  of  snowy  moun- 
tains ;  the  Madison,  running  nearly  north,  comes  likewise  from  a  distant  rauge; 

and  the  Gallatin,  from  the  eastward,  flows  from  a  range  dividing  the  valley  from 
the  Yellowstone.  The  Gallatin  joins  the  others  below  their  point  of  union  and 
close  to  the  mouth  of  the  gorge.  The  plain  near  the  junction  is  intersected  by 
many  creeks  and  sloughs,  and  their  banks  are  thickly  overgrown  with  willow, 
cherry,  and  rosebushes.  The  only  break  in  the  level  surface  of  the  valley  is  a 
low,  bare  ridge  lying  between  Gallatin  and  Madison.  At  its  head  the  Missouri 
is  smaller  than  the  Yellowstone,  being  from  80  to  100  yards  wide,  and  having  a 
regular,  placid  current. 

July  6. — Leaving  camp  early  we  proceeded  up  the  Gallatin  and  its  north 
fork,  crossing  the  latter  and  passing  to  the  east  fork  toward  a  pass  further 

south  than  that  which  we  had  come  through,  called  Clark's  fork.  I  noticed 
to-day  large  quantities  of  wild  flax,  growing  to  a  height  of  three  feet,  and  in 
full  bloom  ;  also  a  species  of  geranium,  and  the  bitter  root.  Our  travel  was 
much  interfered  with  by  the  marshes  and  sloughs  which  met  us  in  every  direc- 

tion.    Camped  on  the  east  fork  of  the  Gallatin  near  the  pass  referred  to. 
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July  7. — Our  route  lay  up  the  east  fork  of  the  Gallatin,  and  along  its  banks 
to  the  canon  from  which  it  emerged.  It  was  for  about  300  yards  narrow,  and 
the  road  ran  along  the  side  of  a  steep,  piny  hill,  then  crossed  the  stream  and, 
ascending  an  easy  hill,  came  into  a  valley  running  north  and  south,  between  two 
ranges  of  high,  snowy  hills.  The  valley  was  from  one-half  to  three-fourths  of 
a  mile  in  width,  and  was  meandered  by  a  small  stream  which  emptied  into  the 
fork  of  the  Gallatin.  By  a  gradual  rise  over  a  very  good  road,  and  through 
luxuriant  grass,  we  reached  the  divide,  and  commenced  a  gentle  descent,  which 
led  us  into  a  small  creek  flowing  into  Twenty- five  Yard  river.  The  valley  of 
this  stream  was  densely  grown  with  pine  saplings,  and  from  evidences  of  cut- 

ting, &c,  was  a  favorite  place  for  the  Indians  to  come  and  get  lodge  poles.  I 
therefore  called  it  Lodge  Pole  creek,  and  named  the  pass  Lodge  Pole  pass. 
After  a  long  march  we  camped  on  the  Lodge  Pole  creek  in  sight  of  Twenty-five 
Yard  river. 

I  will  discuss  and  describe  this  pass  more  fully  in  my  general  summary, 
merely  remarking  here  that  it  is  now  practicable  for  wagons,  and  would  require 
but  little  labor  to  make  it  a  permanent  roadway.  We  travelled  30  miles  to  day, 
and  camped  on  Lodge  Pole  creek,  about  four  miles  above  its  mouth. 

July  8. — Following  down  Lodge  Pole  creek  we  reached  Twenty-five  Yard 
river,  and  followed  down  its  valley  to  the  Yellowstone,  on  which  we  camped, 
about  three  miles  below  the  mouth  of  Twenty-five  Yard  river.  This  is  the  river 

which  Captain  Clark  calls  Shield's  river  ;  and  it  would  be  well  if  the  name 
were  revived,  but  as  it  now  goes  by  the  name  of  Twenty-five  Yard  river  I  have 
retained  it.  This  camp  was  12  miles  below  a  canon  from  which  the  Yellow- 

stone emerged.  I  was  informed  by  my  guide  that  beyond  this  range  there  was 
a  level  valley  extending  about  eight  miles  to  the  foot  of  a  second  range,  and 
from  there  to  the  lake  in  which  the  Yellowstone  has  its  source,  a  distance  not 
exceeding  70  miles  ;  it  flows  through  a  narrow  gorge,  and  no  one  has  ever  been 
able  to  travel  up  it. 

The  appearance  of  the  mountains  fully  corroborates  this  statement;  for  even 
now  the  snow  on  their  summits  was  receiving  almost  nightly  accessions,  and  their 
contour  was  rough  and  forbidding  in  the  extreme.  The  river  has  here  a  breadth 
of  250  yards  and  is  from  6  to  7  feet  deep,  being  at  this  time  swelled  2  or  3 
feet  above  its  lowest  stage  by  the  spring  freshets.  The  current  is  rapid  but 
irregular,  sweeping  around  bends  with  great  velocity,  and  then  slacking  into 
broad  reaches  of  quiet,  lake-like  surface.  On  an  average  it  would  be  about 
3J  miles  an  hour. 

July  9. — After  a  long  march  through  a  driving  rain,  we  reached  the  camp 
where  we  had  left  the  boat.  We  travelled  as  closely  along  the  river  as  possi- 

ble, climbing  spurs  which  jutted  down  to  the  edge  of  the  water,  and  crossing  the 
flat  bottoms  in  the  bends. 

July  10. — The  boat  was  none  the  better  for  its  rustication,  for  the  sun  had 
drawn  it  so  that  some  of  the  seams  had  started,  and  its  odor  was  far  from  balmy. 

Spent  the  day  in  repairing  her,  and  christened  her  the  "Rose  of  Cashmere,"  in 
hope  she  would  "  smell  as  sweet  by  any  other  name." 

By  dark  the  Rose  was  serviceable,  and  we  turned  in  to  prepare  for  an  early 
start.  The  mosquitos  swarmed  and  exacted  their  tribute  in  loss  of  blood  and 
sleep  mercilessly. 

July  11. — Despatching  the  land  party,  I  started  with  two  men  in  the  Rose 
for  the  double  purpose  of  examining  the  river  and  getting  the  Indian  goods  we 
had  cached.  Passed  four  rapids  without  difficulty  and  reached  the  cache,  an 

estimated  distance  of  17  miles,  in  three  hours  and  a  half. '  The  goods  had  not 
been  disturbed,  but  were  slightly  injured  by  damp,  which  did  not  astonish  me, 
as  there  had  been  rain  every  day  since  they  had  been  deposited.  Joined  the 
land  party  and  camped  about  three  miles  below  the  cache.  1  was  able  here  to 
form  an  idea  of  the  regimen  of  this  river,  and  was  surprised  to  find  such  a  depth 
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of  water.  The  banks  also  indicated  that  the  freshets  in  spring  were  neither 
very  great  nor  very  sudden,  and  I  am  inclined  to  think  that  the  high  waters  in 
the  Yellowstone  extends  through  a  period  embracing  June,  July,  and  part  of 
August. 

July  12. — The  road  lay  to-day  principally  in  the  pine  hills  and  was  not  dif- 
ficult. We  had  most  of  the  time  a  well-marked  Indian  trail,  but  my  desire  to 

keep  near  the  river  led  me  at  times  to  leave  the  trail  and  get  into  a  worse  road. 

"We  camped  on  the  river  in  a  small  bottom  with  good  grass. I  endeavored  to  obtain  tar  from  the  pine  trees  which  covered  the  hills  about  us, 
but  met  with  no  success.  The  gum  which  exudes  from  under  the  bark  answers 
a  very  good  purpose  for  pitch,  and  we  used  it  to  stop  the  gaping  seams  of  the 
Hose,  This  pine  is  of  little  value  save  in  its  abundance.  The  trees  are  low  and 
scrubby  and  the  branches  shoot  from  the  ground  up.  1  noticed,  too,  that  nearly 
all  the  dead  trunks  were  wind  shaken  and  had  spiral  cracks  running  round  them, 
which  destroyed  their  usefulness  for  lumber.  The  dry  pine  makes  excellent 
fuel — burns  well  and  with  great  heat,  and  can  be  obtained  in  any  quantity. 

July  13. — Our  road  to-day  was  very  rough,  as  we  left  the  lodge  trail  to  keep 
nearer  to  the  river  and  had  several  ravines  to  cross.     Camped  on  the  river. 

July  14. — We  had  a  fine  road  to-day,  being  all  the  time  in  the  river  bottom 
and  travelling  in  a  straight  course.  The  day  was  hot  and  sultry,  causing  a 
murage  which  prevented  us  from  seeing  the  details  of  the  country.  At  ten  miles 

below  the  camp  we  left  we  passed  the  mouth  of  Clark's  fork.  Its  waters  being 
turbid,  produces  a  slight  discoloration  in  that  of  the  Yellowstone. 

July  15. — After  a  few  miles  in  the  bottom  the  road  ascended  the  hills  and 
passed  over  a  level  table-land  covered  with  a  species  of  prickly  pear,  consisting 
of  small  balls  covered  with  thorns,  which  caused  great  distress  to  the  poor  ani- 

mals. The  little  torments  really  seemed  to  have  the  power  to  leap  from  their 
stems  and  stick  to  some  luckless  mule,  whose  sudden  transition  from  quiet  labor 
to  outrageous  kicking  and  plunging  was  the  only  sign  of  the  mischief. 

July  16. — The  river  had  increased  in  breadth  and  depth,  and  in  leaving  the 
mountains  seemed  to  have  changed  its  character,  becoming  more  and  more  tur- 

bid ;  the  islands  were  more  numerous,  and  large  accumulations  of  drift,  like 
those  on  the  Missouri,  were  frequent.  I  therefore  came  in  the  boat  to  sound  the 
river,  and  was  surprised  to  find  a  continuous  channel  with  6  feet  at  the  shal- 

lowest, and  20  in  the  deepest  places.  Along  the  right  bank  there  was  a 
bluff  60  feet  high  and  covered  with  pine.  On  the  left  there  were  fine  val- 

leys in  each  bend,  and  immense  herds  of  buffalos  were  feeding  in  them  and  in 
the  cottonwood  groves  of  the  islands.  At  4  p.  m.  I  found  the  land  party  camped 

in  a  pretty  spot  opposite  Pompey's  pillar,  a  well-known  land-mark,  and  joined 
them.  The  Hose  was  now  entirely  used  up,  and  it  became  necessary  to  build 
another  boat.  The  hunters  soon  procured  four  fine  bull  skins,  and  the  greater 
part  of  the  timber  was  got.  I  gave  orders  to  remain  in  camp  during  the  17th 
to  finish  the  boat  and  prepare  for  observing  the  solar  eclipse  on  the  18th. 

July  17. — We  remained  in  camp  to-day  and  made  a  new  bull-boat,  which 
was  called  the  Pompey,  in  honor  of  the  locality.  Very  near  our  camp  there 
was  a  fine  grove  of  currants  and  gooseberries,  now  entirely  ripe  and  very  pal- 

atable. The  fruit  is  smaller  than  the  domestic,  but  would  doubtless  increase  in 
size  by  cultivation,  while  in  flavor  it  needs  no  improvement. 

I  determined  to  observe  the  eclipse  from  the  top  of  Pompey's  pillar,  and  made 
some  preliminary  observations  to-day  for  the  time  and  latitude.  Pompey's  pillar 
was  thus  called  by  Captain  Clark,  and  is  a  high  isolated  rock  of  yellow  sand- 

stone, standing  in  a  level  valley  on  the  right  hand  side  of  the  river.  The  Indi- 
ans believe  that  it  fell  from  the  bluff  on  the  opposite  side  and  rolled  across  the 

stream  to  its  present  place,  but  the  real  mode  of  its  formation  is  plain  to  a  more 
educated  eye.  It  was  formerly  the  point  of  a  sandstone  ridge,  forming  the  bluff 
on  the  other  side  and  running  into  an  abrupt  bend  in  the  channel  just  below  the 
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point  where  a  small  stream  enters  the  Yellowstone,  and  in  time  of  freshet  con- 
tributed towards  wearing  away  the  point  on  the  lower  side,  while  the  stronger 

current  of  the  Yellowstone  was  undermining  the  upper.  Thus,  in  time,  a  cut 
was  made.  The  Yellowstone  usurped  for  a  short  distance  the  channel  of  its 

tributary,  and  left  the  point  of  the  ridge  to  become  Pompey's  pillar. 
July  18. — Before  sunrise  I  crossed  with  a  party  and  climbed  to  the  top  of 

Pompey's  pillar.  I  was  disappointed  to  find  the  eastern  horizon  bounded  by 
the  Big  Horn  mountains,  and  when  the  sun  came  above  them  the  eclipse  had 
begun.  I  had  no  instruments,  and  viewed  the  eclipse  with  only  a  screen  taken 
off  the  sextant.  I  still  obtained,  however,  a  tolerably  accurate  record  of  the 
time  of  final  contact,  and  immediately  after  observed  for  time  by  an  altitude  of 
the  sun.  The  eclipse  covered  about  10  digits,  leaving  a  bright  portion  of  the 
sun  at  the  time  of  the  greatest  eclipse  equal  in  size  to  a  new  moon  two  or  three 
days  old.  The  obscurity  was  very  marked,  casting  a  greenish  lurid  hue,  similar 
to  that  seen  when  looking  through  bottle  glass.  The  animals  about  camp  exhib- 

ited no  signs  of  fear  or  other  feeling,  but  fed  quietly  during  the  whole  time. 
At  half  past  10  we  left  camp  and  travelled  over  a  very  fair  road  down  the 

river.  We  descended  once  into  the  river  valley  ;  the  rest  of  the  day's  ride  was 
over  rolling,  piney  hills  and  across  dry  ravines.  We  camped  on  an  island  in 
the  river  with  very  fine  grass,  and  in  a  grove  of  fine  cottonwood.  After  camping 
a  terrible  storm  occurred.  The  wind  blew  a  hurricane  and  the  rain  fell  in  tor- 

rents, completely  filling  a  dry  creek  near  camp  and  even  causing  the  river  to 
rise.     The  boat  did  not  join  us,  being  detained  doubtless  by  the  rain. 

July  19. — Continued  down  the  river  and  passed  the  mouth  of  Big  Horn. 
The  road  was  principally  over  the  hills,  with  many  rough  pine  ravines.  Camped 
about  six  miles  below  the  mouth  of  Big  Horn,  opposite  a  beautiful  reach  as 
smooth  as  a  lake.  The  boat  joined  us,  having  been  detained  yesterday  by  the 
storm. 

July  20. — I  travelled  to-day  in  the  boat  for  the  purpose  of  stopping  at  Port 
Sarpy  and  sounding.  The  stream  is  here  800  or  900  yards  wide,  and  I  found 
no  bottom  with  a  six-foot  pole.  In  places  the  current  was  very  swift,  but  there 

were  no  rapids  and  but  few  snags.  Reached  Fort  Sarpy  about  12  o'clock  and 
found  it  abandoned.  Soon  after  the  land  party  came  up  and  we  camped  about 
three  miles  below  the  fort.  Our  camp  was  opposite  the  plain  on  which  we 
camped  in  August,  1859,  and  now,  as  then,  was  literally  alive  with  buffalo. 

July  21. — Along  the  river,  through  a  large  bottom,  and  over  several  spurs 
which  were  quite  rough.  The  hunters  killed  five  cows  near  our  camp  and  I 
determined  to  remain  and  dry  some  meat,  as  our  provisions  were  running  low. 
We  passed  a  muddy  stream  called  Porcupine  creek,  and  saw  a  peculiarly- shaped 
peak,  which  I  called  Castle  rock. 

July  22. — All  hands  were  set  to  work  cutting  meat  and  spreading  it  on  the 
scaffolds  erected  last  night.  When  there  is  time,  the  meat  is  dried  by  being 
exposed  to  the  sun  for  three  or  four  days,  having  previously  been  cut  in  thin 
strips  and  slices.  As  we  were  able  to  remain  only  one  day,  I  used  fire  in  addi- 

tion to  the  heat  of  the  sun,  and  succeeded  in  curing  in  a  single  day  quite  a  large 
quantity  of  meat.  Our  boat  had  begun  to  leak  so  much  that  I  determined  to  try 
and  make  tar  of  the  pine  on  the  hills.  For  this  purpose  a  quantity  of  pine  knots 
were  gathered  and  a  kiln  made  according  to  the  most  approved  style,  but  it  was 
of  no  avail,  and  I  was  forced  to  the  conclusion  that  this  pine  will  not  produce  tar. 
We  had  used  with  good  results  the  gum  which  exuded  from  wounds  in  the  bark 
of  the  growiug  trees,  and  could  readily  melt  it  into  pitch,  but  the  supply  was 
scanty  and  laborious  to  collect. 

July  23. — We  had  to-day  a  very  good  road,  lying  principally  in  the  valley  of 
the  river,  and  camped  in  a  bend  above  the  mouth  of  Tongue  river.  At  this  point 
there  was  a  great  deal  of  timber  cut  and  sawed,  and  just  above  there  were 
numerous  Indian  graves,  some  well  protected,  though  with  no  signs  of  having 
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been  recently  visited.  This  was  the  spot  where  Meldrnra  wintered  some  years 
ago,  and  intended  to  build  a  fort,  but  the  sinall-pox  broke  out  among  the  Indi- 

ans and  the  project  was  abandoned. 

July  24. — Passed  the  mouth  of  Tongue  river  and  camped  on  an  island. 
After  receiving  Tongue  river,  the  Yellowstone  becomes  a  little  more  muddy,  but 
is  not  perceptibly  increased  in  breadth  or  depth. 

July 25. — After  a  very  fair  day's  journey,  we  camped  at  a  place  called  Gravelly point,  below  the  Buffalo  rapids.     The  boat  came  over  these  without  difficulty. 
July  26.— Immediately  after  leaving  camp  we  ascended  a  high  steep  bluff  by 

a  buffalo  path,  and  for  eight  or  ninp  miles  the  road  passed  through  very  rough, 
broken  country.  Some  of  the  clay  hills  were  very  regular  in  form,  and  the 
effect  of  the  murage  on  the  pinnacles  made  them  loom  up  like  tall  turrets  and 
castles.     We  camped  on  the  Yellowstone  below  the  mouth  of  Powder  river. 

July  27. — Our  road  commenced  by  ascending  a  series  of  high,  bare  clay  hills, making  very  rough  travelling  and  forcing  us  back  from  the  river.  We  then  came 
on  to  a  more  level  plain,  crossed  two  streams  of  good  running  water,  and  went 
down  the  dry  bed  of  a  third  to  the  river. 

July  28. — For  seven  or  eight  miles  we  had  a  fine  road  through  a  level  bottom. 
We  then  entered  a  short  range  of  very  rough  hills,  called  Henry's  caches,  and emerged  from  them  on  to  a  fine,  level  road. 

July  29.— We  had  now  passed  the  "  bad  land"  ridges,  and  had  a  fine  valley 
to  travel  in.  The  valley  is  about  four  miles  wide  and  contains  but  little  grass, 
occasioned,  I  think,  by  the  destruction  of  the  roots  by  the  prairie  dogs.  On  the 
right-hand  side  the  river  flows  against  a  white  clay  bluff,  so  that  the  only  travel is  on  the  left  side. 

July  30.— Made  a  long  march  (27  miles)  over  a  plain  perfectly  level  and  smooth. 
The  day  was  very  warm  and  the  march  very  fatiguing  from  the  monotony  and lack  of  incident. 

July  31. — This  was  to  be  our  last  day's  travel,  so  all  hands  were  up  early  and we  moved  camp  sooner  than  usual.  Our  level  valley  continued  with  all  its  same- 
ness, though  a  very  violent  and  sudden  rain  storm  contributed  to  relieve  the 

monotony  of  the  day.  At  last,  after  travelling  30  miles,  we  reached  the  Mis- 
souri, and  travelling  up  three  miles,  we  came  in  sight  of  Fort  Union  on  the  oppo- site bank.  Several  pistol  shots  were  fired,  which  attracted  attention,  and  soon 

the  inmates  of  the  fort  were  out  on  the  bank,  speculating  upon  the  character  of 
their  unexpected  visitors.  Mr.  Meldrum,  the  gentleman  in  charge,  came  across 
in  a  boat  and  received  us  very  courteously.  By  his  invitation  I  went  to  the 
fort  to  obtain  provisions,  while  the  rest  returned  to  the  point  where  we  had reached  the  Missouri  and  encamped. 

August.   1.— After  spending  a  pleasant   night  with   the   gentlemen   of  the 
American  Fur  Company  at  Fort  Union,  I    started  down  the  Missouri  early 

I  this  morning  with  supplies  of  flour,  coffee,  and  sugar  for  my  party,  and  found 
I  them  in  a  pleasant  camp  on  the  bank  of  the  Missouri  about  three  quarters  of  a 
■  mile  above  the  mouth  of  the  Yellowstone.     As  I  had  been  ordered  to  await  the 
coming  of  Captain  Raynolds  at  this  point,  I  made  a  permanent  camp,  erected  a 
flag-staff,  built  a  corral  for  the  mules,  and  after  hoisting  the  national  colors, 
named  the  camp  in  honor  of  the  distinguished  officer  in  charge  of  the  Bureau  of 
Explorations  and  Surveys,  "Camp  Humphreys." 

During  the  1st,  2d,  and  3d  of  August  we  remained  in  camp,  engaged  in  writing 
up  our  notes,  mending  clothes,  and  preparing  camp  for  a  comfortable  reception of  our  friends  who  were  expected  down  the  river. 

On  the  4th,  Major  Schoonover,  Indian  agent,  and  Mr.  Wray,  clerk  at  Fort 
Union,  paid  us  a  visit,  accompanied  by  the  ladies  of  the  fort.  We  prepared  a 
dinner  of  the  scanty  materials  in  our  possession,  and  made  some  trifling  presents 
to  our  Indian  friends,  after  which  we  went  to  the  fort  and  enjoyed  a  ball  given  in our  honor. 
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Although  the  ladies  were  the  daughters  of  the  forest,  they  were  attired  in  the 
fashionable  style  of  the  States,  with  hoops  and  crinoline,  and  exhibited  as  much 
grace  and  amiability  towards  us,  their  guests,  as  could  be  found  in  the  saloons  of 
any  city  in  the  land. 

I  was  as  much  pleased  as  surprised  to  find  in  what  good  order  and  geniality 
the  people  of  the  fort  lived,  and  I  must  specially  record  my  grateful  sense  of  the 
uniform  kindness  and  hospitality  received  both  here  and  at  the  other  posts  of  the 
company.  Mr.  Meldrum,  who  was  in  charge  of  the  post,  was  unremitting  in  his 
attention  to  our  wants,  and  was  well  assisted  by  his  clerk,  Mr.  Wray.  Both  these 
gentlemen  proved  that,  however  rude  may  be  the  surroundings  and  associations  of 
daily  life,  true  warm-heartedness  and  civility  can  be  found  under  the  roughest 
exterior. 

Being  advised  that  signs  of  hostile  Indians  had  been  discovered,  and  feeling 
insecure  in  my  position,  on  the  7th  I  determined  to  move  the  camp,  and  crossed 
the  Missouri  with  all  the  animals  and  luggage.  A  new  Camp  Humphreys  was 
established  on  the  other  side  of  the  river,  about  half  a  mile  below  Fort  Union,  and 
on  the  same  evening  Captain  Raynolds  arrived,  having  come  from  Fort  Benton 
by  the  river  in  a  Macinac  boat. 

We  had  now  descended  the  Yellowstone  river,  and  I  propose  to  give  here  a 
brief  description  of  this  hitherto  unknown  stream.  Taking  its  rise  in  a  lake  in 
the  impenetrable  fastnesses  of  the  Rocky  mountains,  the  Yellowstone  is  at  its  outset 
a  river,  and  at  the  highest  point  attained  by  my  party  has  a  breadth  of  200  yards 

and  a  depth  of  six  feet.  It  flows  from  the  mountains  to  the  mouth  of  Clark's  fork 
in  a  narrow  valley,  frequently  impinging  against  the  points  of  the  pine -clad 
ridges  which  hem  it  in.  It  cannot  be  called  a  crooked  river,  as  all  its  bends  are 
bold,  sweeping  curves,  and  its  general  course  uniform.  Many  islands  break  up 
its  channel  into  several  streams,  some  of  which  are  shallow ;  but  there  is  a  con- 

tinuous channel  with  a  depth  of  three  feet  at  low  water. 

From  Clark's  fork  to  Big  Horn  may  be  called  the  second  stage;  in  which  the 
river  is  500  to  600  yards  in  width,  unobstructed  by  rapids,  and  flowing  with  a 
uniform  current  of  three  or  four  miles  an  hour. 

Below  Big  Horn  to  Powder  river  the  banks  are  low,  except  where  the  river 

breaks  through  the  successive  ranges  of  clay  hills,  and  the  Yellowstone  gradu- 
ally assumes  the  characteristics  of  the  Missouri — numerous  sand-bars,  low,  falling 

banks,  densely  timbered  islands,  and  sloughs  which  run  from  the  main  stream 
and  do  not  return  except  at  high  water,  leaving  at  other  times  lakes  and  sloughs 
on  the  banks. 

The  main  question  in  regard  to  this  river  is  as  to  its  navigability.  In  view  of 
the  fact  that  steamboats  have  been  taken  up  the  Missouri  to  Fort  Benton,  I  have  no 
hesitation  in  saying  that  the  same  thing  can  be  done  in  the  Yellowstone,  as  far  as 
the  mouth  of  Big  Horn  river,  without  having  as  many  or  as  great  obstacles  to 
overcome  as  in  the  Missouri.  The  only  serious  impediments  below  the  mouth  of 
the  Big  Horn  are  the  rapids  below  Powder  river  and  the  Buffalo  shoals;  but  I  am 
of  the  opinion  that  these  are  not  worse  than  many  in  the  upper  Missouri,  and  a 
steamboat  which,  at  the  time  of  high  water,  might  easily  go  up,  could  at  a  lower 
stage  return  and  improve  the  channel. 

In  the  essentials  of  depth  of  water,  abundance  of  fuel,  and  velocity  of  current, 
the  Yellowstone  presents  greater  advantages  for  navigation  than  the  Upper  Mis- 

souri. Of  course  much  would  have  to  be  done  before  boats  could  run  with  profit, 
even  if  there  were  any  demand  ;  but  if  the  day  ever  comes  when  steamboats  can 

ascend  the  Yellowstone  with  profit,  it  will  be  found  as  easy,  and  easier,  to  navi- 
gate than  many  of  the  rivers  of  the  west  and  southwest. 

The  time  during  which  navigation  would  be  possible  is  from  the  middle  of 
May  to  the  1st  of  August.  The  appearance  of  the  banks  of  the  river  indicates 
that  the  annual  floods  are  neither  sudden  nor  excessive,  and  although  the  rapidity 
of  the  current  is  greatest  at  high  water,  it  is  not  sufficiently  great  to  prevent  a 
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steamer  from  ascending  the  river.  It  is,  in  fact,  safe  to  assume  that  the  Yellow- 
stone is  navigable  easily  to  the  mouth  of  the  Big  Horn,  and  with  some  artificial 

improvements,  to  the  mountains,  under  the  same  conditions  and  difficulties  as  the 
Upper  Missouri,  the  Upper  Mississippi,  the  Arkansas,  the  Red  river,  the  Minne- 

sota river,  and  others,  where  the  necessities  of  commerce  have  conquered  or  palli- 
ated the  dangers  of  nature. 

The  question  is  one  which  nothing  short  of  actual  trial  can  fully  settle,  and 
it  is  not  likely  that  that  trial  will  ever  be  made  as  a  mere  experiment,  but  I  shall 
ever  cherish  the  hope  that  some  day  will  see  settlements  on  the  banks  and  steam- 

boats on  the  waters  of  the  noble  Yellowstone. 

CHAPTER  III. 

THE    MISSOURI    RIVER, 

By  the  15th  of  August  everything  had  been  prepared  for  our  trip  down  the 
river.  Two  Mackinac  boats,  the  Jim  Bridger  and  the  Bob  Meldrum,  formed  our 
fleet,  and  were  well  stocked  with  all  the  necessary  stores  and  material. 

At  half  past  1  we  bade  farewell  to  our  kind  friends  at  Fort  Union,  with 
many  regrets,  and  shoved  off.  As  soon  as  the  bow  of  the  boat  swung  round 
the  flag  was  unfurled,  which  was  the  signal  for  a  salute.  The  flag  on  the  fort 
was  run  up  and  guns  fired  as  long  as  we  were  in  sight.  We  turned  a  bend 
which  shut  out  the  sight  of  the  fort,  and  were  once  more  in  a  wilderness,  de- 

pendent on  our  own  resources.  At  first  the  novelty  of  travelling  in  a  boat  was 
pleasing,  but  it  it  became  afterwards  painfully  wearying,  and  any  excitement 
was  hailed  with  joy  which  broke  up  the  tedious  monotony  of  the  day.  The 
boats  were  propelled  by  oars,  at  which  the  men  labored  in  turn,  and  with  the 
aid  of  the  current  we  could  make  from  five  to  six  miles  per  hour,  and  in  a  good 

day's  run  could  pass  over  60  miles.  We  started  always  at  daylight  with  a 
supply  of  cooked  food,  having  no  fires  on  board,  and  travelled  steadily  on  till 
dark,  when  we  tied  up  and  camped  on  shore. 

Nearly  every  day  we  would  strike  on  a  sand-bar,  and  sometimes  I  was  glad 
of  the  relief  it  afforded,  notwithstanding  the  detention  it  caused.  One  day  was 

so  much  like  another  day,  that  I  shall  "not  attempt  to  transcribe  my  journal,  but 
shall  merely  attempt  descriptions  of  important  places  and  events. 

On  the  20th  we  reached  Fort  Berthold,  a  post  of  the  Fur  Company.  This  is 
situated  on  a  high  bluff  close  to  the  village  of  the  Gros  Ventres  and  Mandans. 
These  two  tribes  have  united  on  account  of  their  small  numbers,  and  occupy  the 

village  together  under  the  chieftainship  of  Mali-Topa — "the  four  bears."  He 
is  a  tall,  fine  looking  Indian,  and  seems  well  disposed.  The  village  contains 
200  or  300  earth  houses,  clustered  as  closely  as  possible  around  an  open  area 
used  for  dances  and  religious  ceremonies. 

The  day  after  I  arrived  Lieutenant  White  came  in  with  a  large  party  of 

soldiers  and  civilians  belonging  to  Lieutenant  Mullins's  wagon-road  expedition. 
I  was  very  glad  to  see  him,  because  a  number  of  Sioux  of  the  Blackfcet  band 
had  arrived  at  the  village,  and  were  disposed  not  to  be  very  polite  towards  my 
small  party.  Lieutenant  White  kindly  agreed  to  stop  at  Fort  Berthold  until  I 
was  ready  to  go,  and  to  accompany  me  down  the  river,  making  our  united  force 
equal  to  any  the  Sioux  could  bring  against  us. 

At  the  request  of  Little  Elk,  the  Sioux  chief,  I  agreed  to  have  a  council,  and 
soon  about  30  Indians  were  assembled  in  a  room  inside  the  fort. 

Lieutenant  White  and  myself,  with  the  gentleman  in  charge  of  the  fort,  Mr. 
Riter,  entered  the  room,  and  an  old  Indian  opened  the  talk.  His  speech  was  of 
the  stereotyped  pattern.     He  said : 

The  Great  Spirit  has  made  this  country  for  us,  and  has  put  buffalo  and  game  in  it  for  us, 
but  the  white  men  come  and  build  roads,  and  drive  off  the  game,  and  we  and  our  children 
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starve.  I  love  my  children  as  you  white  men  love  yours,  and  when  I  see  them  starving  it 
makes  my  heart  black,  and  I  am  angry.  We  are  glad  to  have  the  traders,  but  we  don't 
want  you  soldiers  and  road-makers.  The  country  is  ours,  and  we  intend  to  keep  it.  Tell 
the  Great  Father  we  won't  sell  it,  and  tell  him  to  keep  his  soldiers  at  home. 

This  was  delivered  in  small  parcels,  frequently  repeated,  and  interpreted 

to  me  in  French,  for  our  interpreter's  English  was  more  unintelligible  than 
the  original  Sioux.  J  mean  by  this  no  disrespect  to  the  worthy  Mr.  Garoux. 
This  harangue  was  evidently  tedious  to  the  others,  and  they  seemed  glad  when 
the  orator  was  done. 

The  Little  Elk  rose  with  a  handsome  pipe  which  he  presented  first  towards 
the  sky  and  then  to  the  four  quarters  of  the  earth.  His  attitude  was  very 
striking,  and  I  never  saw  a  handsomer  figure  or  more  determination  in  a  counten- 

ance. Holding  the  pipe,  he  advanced  towards  me  and  placed  the  end  of  the 
stem  to  my  lips  ;  I  took  a  whiff  and,  to  show  my  knowledge  of  Indian  breeding, 
puffed  the  smoke  through  my  nose.  We  then  shook  hands  and  the  Little  Elk 
began  : 

Friend,  I  am  a  soldier,  and  I  see  you  are  one ;  you  have  come  from  the  Crows  and  the 
great  river,  and  you  are  going  to  tell  the  Great  Father  what  you  have  seen.  What  will  you 
tell  him  ?  Say  to  the  Great  Father  that  the  Oucpapa  and  Blackfeet  Sioux  have  been  cheated 
by  the  agents  ;  they  have  been  driven  from  their  lands ;  they  have  not  received  the  goods 
promised  them  by  the  White  Bear,  (General  Harney,)  arid  they  will  not  take  them.  We 

don't  live  on  the  river,  and  we  don't  want  to  see  any  white  people  or  any  steamboats,  because 
the  goods  the  steamboats  bring  up  make  us  sick.  You,  friend  Mato-Lopa,  said  he,  (turning 
to  the  Gros  Ventres  chief,)  you  and  your  people  have  dwindled  to  a  handful,  because  you 
live  near  the  whites  and  raise  corn. 

This  was  followed  by  a  torrent  of  invectives  which  Garoux  would  not  inter- 
pret, but  which  was  mainly  in  ridicule  of  the  Gros  Ventres  and  in  praise  of  the 

Sioux.     Resuming  to  me  he  said  : 
The  Blackfeet  and  Oncpapas  can  whip  the  whites  ;  you  have  not  many  soldiers,  and  we 

have  enough  to  kill  any  party  you  can  send  against  us.  If  you  have  any  presents  tor  us  on 
your  boats  give  them  to  us  ;  wc  want  to  go  to  join  our  people.  If  you  do  not,  we  will  stop 
your  boats  and  take  what  we  want. 

This  was  pretty  plain  talk  and  well  delivered,  although  it  took  five  times  as 
.long  as  it  does  to  read  it.     He  then  turned  to  Mr.  Riter  and  said  : 

I  see  you  have  made  a  hole  in  the  wall  of  your  fort  and  intend  to  trade  with  us  through  it. 

'Do  you  think  we  are  squaws?     Let  us  come  inside  to  trade  or  we  will  burn  up  the  fort. 
The  excited  brave  now  sat  down,  streaming  with  perspiration,  and  com- 

jnenced  to  fan  himself  cool. 

It  now  became  my  turn  to  reply,  and  rising  from  my  seat  I  said  : 
My  friends,  I  hardly  know  how  much  of  your  talk  to  believe,  for  I  was  told  when  I  came 

here  that  a  short  time  ago  you  sent  word  to  the  Gros  Ventres  that  you  had  killed  me  and  all 
my  soldiers.  You  now  see  me  here,  and  I  want  to  tell  the  Gros  Ventres  not  to  believe  what 
you  say,  for  you  have  double  hearts,  and  tell  these  stories  to  make  them  believe  you  are  very 
brave. 

"While  this  was  being  interpreted  I  watched  the  effect,  but  with  all  his  impet- uosity Little  Elk  took  it  kindly,  and  laughed  at  the  imputation  on  his  veracity. 
I  continued  : 

I  have  been  sent  by  the  Great  Father  to  travel  in  this  country  and  in  the  Crow  country, 
to  see  what  it  looks  like  and  how  the  Indians  are.  I  have  been  through  the  country,  and 
am  now  going  home  by  the  river,  in  the  boats  you  see  at  the  foot  of  the  hill.  I  have  noth- 

ing to  give  you,  and  I  wouldn't  give  you  anything  if  I  had,  after  your  talk  to-day.  Where- 
ever  I  have  been  I  have  heard  complaints  of  the  Oncpapas  and  Blackfeet  Sioux.  I  know 
they  are  numerous  ;  but  that  is  no  reason  why  they  should  steal  from  the  Rees  and  Gros 
Venties  and  from  the  whites.  Traders  are  good  to  you;  all  the  presents  which  General 
Harney  promised  have  been  given  to  you,  and  I  see  some  of  you  now  dressed  in  the  Great 

Father's  coats.  I  will  have  to  tell  the  Great  Father  that  you  are  very  bad,  and  he  may  send 
his  soldiers  after  you.  Your  agent  tells  you,  and  so  do  I,  to  keep  at  peace  with  the  Gros 
Ventres,  and  Mandans,  and  Rees,  and  they  will  not  molest  you.  The  traders  intend  to  deal 
fairly  with  you,  and  you  will  be  rich  enough  to  buy  anything  you  want  if  you  will  send 
your  young  men  to  hunt  instead  of  prowling  around  these  villages  and  the  Rees  to  kill 
women  and  dance  over  their  scalps ;  you  have  a  good  country,  and  nobody  wants  to  take  it 
from  you.  Tell  your  people  that  my  boats  are  going  down  the  river,  and  if  any  of  them 
want  me  to  stop  they  may  call  to  me,  but  if  they  fire  1  will  land  and  fight  them. 
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I  now  started  to  leave  the  room,  but  an  old  fellow  detained  me  and  made  a 

most  characteristic  final  speech  :  "  My  son,"  he  said,  holding  my  hand,  "  you 
and  Little  Elk  are  too  young;  your  heads  are  hot,  and  your  tongues  work  too 
easily.  I  am  old  and  experienced,  and  you  must  listen  to  what  I  have  to  say. 
A  great  deal  of  the  mischief  that  is  imputed  to  us  is  done  by  other  tribes  ;  we 
never  make  war  unless  we  are  imposed  on.  We  want  to  be  on  good  terms  with 
the  Great  Father,  and  I  hope  you  will  tell  him  a  good  story  of  us.  We  have  to 
travel  three  days  to  join  our  people,  and  we  do  not  wish  to  stop  to  hunt,  and 
you  must  give  U3  a  little  flour  and  bacon  to  eat  on  the  way,  and  some  sugar  to 

take  to  our  wives  and  children."  The  old  rascal  looked  positively  saintlike  as 
he  made  this  modest  request,  and  held  my  hand  as  affectionately  as  if  he  had 

been  my  grandfather.  "  Friend,"  said  I,  "  my  flour  and  sugar  and  bacon  will 
make  you  sick,  and  I  have  too  much  regard  for  you  to  put  temptation  in  your 

way  and  send  you  home  ill." 
If  it  were  possible  for  an  Indian  to  look  sheepish,  I  presume  he  would  have 

done  so,  but  his  countenance  did  not  betray  any  feeling  or  chagrin.  Later  in 
the  day  they  were  set  across  the  river  to  rejoin  their  families,  and  that  was  the 
last  I  ever  saw  of  them.  The  complaints  against  these  two  tribes,  the  Black- 
feet  and  Oncpapas,  are  universal  and  well  founded.  They  rob  and  murder 
indiscriminately,  regarding  only  the  size  of  a  party  and  taking  good  care  of  their 
own  precious  scalps.  -They  inhabit  the  heads  of  the  Heart  Knife  and  Cannon 

Ball  rivers,  and  in  case  of  danger  take  refuge  in  the  "  bad  lands  "  between  the Little  Missouri  and  Powder  rivers. 

This  section  of  country,  I  was  told,  is  particularly  well  adapted  for  Indians. 
The  streams  have  broad,  well-wooded  valleys,  which  abound  in  game  and  furn- 

ish good  wintering  places,  while  the  intermediate  ridges  are  so  broken  and  rough 
that  pursuit  of  Indians  in  them  without  guides  is  impracticable.  They  richly 
deserve  chastisement  by  the  government,  and  I  have  heard  since  my  return  to 
the  States  that  their  outrages  have  exceeded  any  previous  ones  . 

I  was  able  during  the  three  days  I  passed  at  Fort  Berthold  to  witness  a 
peculiar  ceremony  of  the  Mandans,  which  I  believe  has  never  been  described. 
By  way  of  preliminary  I  must  remark  that  I  had  made  a  present  of  my  epau- 

lettes to  the  chief  Four  Bears,  and  in  this  way  had  obtained  the  run  of  the  vil- 
lage and  access  to  the  most  sacred  places. 

In  the  centre  of  the  Village  is  a  circular  space  some  150  feet  in  diameter,  with 
commodious  scaffolds  ranged  around  it,  which  answer  the  double  purpose  of 
seats  for  spectators  and  places  to  dry  corn  and  squashes.  In  the  centre  of  the 
open  space  is  a  circular  enclosure  of  slabs  10  or  12  feet  high,  and  about  4 

feet  in  diameter.  This  is  called  the  "  big  canoe,"  and  has  a  very  decided  refer- 
ence to  the  flood,  as  the  tradition  which  I  will  relate  further  on  will  show.  On 

the  first  day  of  the  ceremony  the  proceedings  were  commenced  by  five  men, 
ranging  themselves  in  front  of  the  big  canoe,  with  drums  made  of  skins,  shaped 
like  turtles,  and  said  to  be  filled  with  water.  I  believe,  though,  that  they  were 
stuffed  with  hair,  with  a  hoop  to  keep  them  distended  and  make  them  give  out 
when  struck  a  sound  like  a  drum.  After  these  were  arranged,  a  man,  stripped 
to  the  skin  and  smeared  with  white  clay,  came  from  the  Medicine  lodge  opposite 
the  big  canoe,  and,  walking  behind  the  canoe,  leaned  against  it  and  hid  his  face 
in  his  hands.  At  the  same  time  a  woman,  in  a  short  skirt,  with  her  legs  scarred 
and  bleeding,  her  hair  cut  short,  and  several  bleeding  wounds  in  her  forehead 
and  breasts,  leaned  against  the  side  of  the  canoe  and  began  crying  and  howling 
most  piteously,  the  drummers  all  the  time  thumping  away  and  chanting  in 
unison.  This  woman  was  the  relative  of  a  young  man  who  had  been  killed  a 
short  time  previously  by  the  Rees.  Having  sung  his  praise  and  exhibited  her 
grief  by  her  scarifications,  she  went  away,  and  some  10  or  15  objects  bounded 
into  the  arena.  These  were  men,  painted  in  a  grotesque  manner,  wearing  buf- 

falo heads  with  strips  of  fur  down  their  backs  and  long  branches  of  willow  fast- 
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ened  to  their  arms.  The  drummers  beat  and  howled,  the  buffalo  men  danced 

and  capered  in  admirable  precision,  and  waved  their  willow  branches  like  wings, 
everybody  shouted,  dogs  barked,  and  the  motions  of  the  dancers  became  more 
and  more  violent.  Two  of  the  buffalo  men  would  run  together  and  butt  with 
their  heads,  and,  indeed,  they  imitated  all  the  motions  of  a  herd  of  buffalo.  Sud- 

denly the  drummers  rose,  snatched  up  their  drums  and  ran  into  the  Medicine 
lodge,  followed  by  the  individual  who  had  been  leaning  against  the  canoe,  the 
buffalo  disappearing  among  the  lodges.  Then  came  an  old  man  who  dug  a  hole 
in  the  ground  about  20  feet  in  front  of  the  canoe  and  erected  a  stout  post  15 
feet  high,  having  two  cords  fastened  at  the  top  and  looped  at  the  ends.  The 
drummers  came  out  of  the  Medicine  lodge,  took  their  places,  and  the  young  man 
who,  in  the  first  performance,  had  stood  behind  the  canoe  was  led  to  the  foot  of 
the  post  by  two  villainous-looking  old  medicine  men. 

This  young  man  had  been  three  days  without  meat  or  drink,  and  being  per- 
fectly naked  and  smeared  with  clay  he  looked  ghastly.  Kneeling  on  the 

ground,  one  of  the  old  men  took  up  a  portion  of  the  skin  of  the  young  man's 
breast  and  passed  a  knife  through  it,  making  two  apertures  with  a  strip  of  skin 

between.'  The  blood  trickled  down,  and  the  victim  winced  perceptibly.  A 
skewer  of  wood  four  inches  long  was  passed  through  the  two  holes,  and  the 
loop  at  the  end  of  one  of  the  cords  placed  over  its  two  ends.  The  second  cord 
was  fastened  in  like  manner  to  the  other  breast,  and  the  poor  wretch  lifted  to 
his  feet.  The  drummers  thumped,  and  the  young  man  threw  himself  violently 
back,  bearing  his  whole  weight  on  the  cords,  and  swinging  round  the  foot  of 
the  pole.  The  skin  drew  out  several  inches,  and  seemed  to  stretch  further  at 
every  jerk  of  the  poor  fellow,  who  pulled,  and  tossed,  and  shouted  in  order  to 
break  away.  It  was  sickening  to  behold,  especially  when,  after  four  or  five 
minutes,  nature  claimed  her  sway,  and  the  poor  wretch  fainted  and  hung  col- 

lapsed. He  was  not  touched,  and,  seeming  to  revive,  renewed  his  efforts  to 
bring  the  torture  to  a  close  by  breaking  the  ligaments  of  skin  which  held  the 
skewers.     After  half  an  hour  or  more  the  skin  broke,  and  he  was  carried  off. 

The  next  victim  was  served  even  more  dreadfully,  though  he  bore  it  remarka- 
bly well.  The  skewers  were  passed  under  the  skin  of  the  back,  just  above 

the  shoulder  blades,  and  he  was  hung  up  to  a  scaffold  with  his  feet  three  feet 
from  the  ground.  Then  more  skewers  were  inserted  in  the  fleshy  parts  of  the 
arms  and  legs,  and  buffalo  skulls  hung  to  them.  I  was  amazed  to  see  how  far 
the  skin  would  stretch,  puffing  out  to  a  distance  of  12  or  15  inches. 

These  disgusting  scenes  were  repeated  during  two  days,  varied  by  races  round 
the  big  canoe  by  troops  of  young  men  and  boys,  dragging  from  four  to  ten  buf- 

falo heads  attached  to  skewers  in  their  backs.  Some  fainted  and  did  not  recover ; 

some  were  violently  nauseated,  and  proved  conclusively  that  their  three  days' 
fast  had  not  been  faithfully  kept;  others  held  out  to  the  end,  and  leaped,  kicked, 
and  struggled  until  they  were  free  from  their  disagreeable  attachments. 

All  the  implements,  skewers,  bull  heads,  cords,  and  willow  branches  were 
deposited  inside  the  big  canoe,  and  were  considered  sacred  from  that  time  out. 
I  endeavored  to  ascertain  what  all  this  meant,  but  could  only  get  a  meagre 
account.  The  idea  of  the  big  canoe  is  common  among  several  tribes,  and  Cat- 
lin  and  others  infer  that  it  is  based  upon  some  tradition  of  the  deluge.  The 
Mandans  relate  a  story  agreeing  in  many  respects  with  our  account  of  the  flood. 
They  say  that  their  fathers  came  to  this  country  in  a  large  canoe,  and  after 
having  been  many  days  on  the  water  a  bird  flew  out  to  them,  bearing  a  willow 
branch  with  fresh  leaves  on  it.  They  soon  after  landed,  and  drew  the  canoe  on 
land  to  live  in.  The  bird  remained  with  them,  and  showed  them  how  to  build 
earthen  lodges,  and  where  to  find  game  and  fruit.  This  bird  is  even  now  held 
sacred,  and  enters  largely  into  their  religious  symbols.  The  self-torture  and 
mutilation  which  accompany  their  mysteries  cannot  be  explained,  except  by  the 
supposition  that  it  is  a  course  of  preparation  for  the  hardships  and  dangers  of 
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war.     I  noticed  that  every  male  over  10  years  old  had  the  scars  of  the  skewer 
holes  on  his  breast  and  back. 

There  are  a  few  men  who  refuse  or  fail  to  undergo  the  trial,  and  they  are  ban- 

ished from  all  society  with  men.  They  wear  women's  dress,  do  women's  work, 
and  can  only  be  distinguished  from  the  women  by  their  coarser  features,  and 

the  contempt  exhibited  towards  them.  They  are  called  by  the  traders  "  bun- 
dashes,"  a  word  of  which  I  am  unable  to  find  the  derivation.  It  is  not  Indian, 
and,  so  far  as  I  can  ascertain,  is  not  French. 

Captain  Raynolds  reached  Fort  Berthold  on  the  22d  of  August,  and  on  the 
23d  we  resumed  our  voyage  down  the  river.  On  the  25th  we  arrived  at  Fort 
Clark,  an  abandoned  post  of  the  Fur  Company,  and  the  site  of  the  Ree  village. 
The  name  Ree  is  universally  used  now,  and  is  an  abbreviation  of  Aricara. 
These  people  are  but  the  degraded  remnant  of  the  once  powerful  nation,  and 
are  at  the  mercy  of  their  enemies,  the  Sioux.  Going  on  shore,  I  summoned  the 
chief,  and  told  him  I  had  some  presents  for  him.  The  village  was  notified,  and 
after  the  necessary  toilets  were  made,  the  chief  and  his  officers  appeared  at  the 
boats.  Bread  and  coffee  were  served  to  about  70  of  them,  and  I  then  told 

them  that  I  had  some  cloth  and  calico  to  give  them,  but  as  I  could  not  stay  to 
distribute  them  I  would  leave  it  with  the  chief.  This  seemed  satisfactory,  and  I 
left  three  pieces  of  calico,  one  of  cloth,  and  a  miscellaneous  assortment  of  beads, 
feathers,  flints,  fire-steels,  awls,  buttons,  ribbon,  and  other  trinkets  which  Indians 
value.  It  made  a  large  bundle,  and  seemed  to  please  the  women  and  children 
especially.  To  the  chief  I  gave  a  small  quantity  of  sugar,  an  article  of  which 
Indians  are  passionately  fond.  The  chief  made  a  speech  returning  thanks  for 
the  presents,  and  complaining  bitterly  of  the  Sioux.  He  said  that  the  young  men 
of  the  Rees  could  not  go  to  hunt,  because  the  Sioux  were  always  prowling 
about  to  kill  them,  and  even  in  the  cornfields  at  the  village  women  had  been 
shot  and  scalped.  He  begged  that  the  Great  Father  would  protect  them  ;  the 
Rees  desired  peace  and  tranquility,  for  they  were  but  few  and  would  not  last  much 
longer  ;  they  did  not  get  their  share  of  the  goods  the  Great  Father  sent  them, 

and  each  person's  allowance  was  so  small  that  it  would  be  better  to  keep  them 
away,  because  they  were  only  a  cause  of  quarrel  and  theft.  In  conclusion,  he 
hoped  I  would  have  a  pleasant  trip,  and  soon  see  my  friends  and  the  Great 
White  Chief. 

The  languid  and  despondent  air  of  the  old  man,  with  the  deep,  unvarying 
tones  of  his  gutteral  language,  contrasted  strongly  with  the  fiery  manner  and 
clear  ringing  vowels  of  the  Little  Elk,  and  gave  good  evidence  of  the  differ- 

ence in  the  condition  of  the  two  tribes.  I  told  the  chief  that  I  would  report 
to  the  Great  Father  what  he  had  said  of  his  troubles ;  I  knew  the  Sioux  were 
bad,  but  the  agents  did  not  intend  when  they  advised  the  Rees  to  keep  the 
peace  that  they  should  not  defend  themselves,  on  the  contrary,  he  should  arm  his 
young  men,  let  them  go  together  and  fight  together,  and  the  Sioux  would  soon 
find  out  that  their  hearts  were  not  dead,  and  would  cease  to  molest  them.  The 
Great  Father  had  no  objection  to  their  defending  themselves,  and  if  they  were 
not  strong  enough  he  would  help  them. 

No  reply  was  made  to  this,  and  as  everything  was  in  readiness  we  shoved  off 
down  stream. 

At  Fort  Clark  I  took  some  articles  on  board  to  be  transported  to  Fort  Pierre, 
and  I  was  glad  to  be  able  thus  to  reciprocate,  in  a  small  way,  the  politeness  I 

had  received  at  the  hands  of  the  Fur  Company's  agents  at  all  their  stations. 
Our  journey  down  the  river  continued  as  monotonous  as  before,  and  each  day 

resembled  the  other  in  all  save  the  progress  we  made.  Occasionally  the  wind 
would  hold  us  at  bay,  and  force  us  to  lie  under  a  bank  for  hours  and  days.  This 

detention  was  extremely  annoying,  and  I  would  have  preferred  the  greatest  hard- 
ships we  had  ever  encountered  upon  land  to  the  wearying  listlessness  of  our 

wind-bound  boats. 
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The  river  was  in  places  so  filled  with  sand-bars  and  snags  that  it  was  difficult 
to  find  a  channel,  but  as  our  experience  increased  we  became  more  skilful,  and 
at  last  could  avoid  nearly  every  shoal  and  snag. 

On  the  30th  of  August  we  had  come  sufficiently  far  to  be  out  of  the  way  of 
the  Blackfeet  Sioux,  so  Lieutenant  White  determined  to  push  on.  With  our 
best  thanks  for  his  kindness  and  good  wishes  for  his  safe  voyage,  he  left  us 
and  was  soon  lost  to  sight.  We  continued,  baffled  by  winds  and  sand-bars,  and 
finally  succeeded  in  reaching  Fort  Pierre,  by  dint  of  hard  Avork,  on  the  2d  of 
September. 

This  was  our  starting  place  in  June,  1859,  and  we  were  welcomed  by  many 
who  had  seen  us  set  out.  The  story  of  our  massacre,  set  afloat  by  the  Black- 

feet  Sioux,  was  believed,  and  already  the  prairie  "quid  nuncs"  had  been  telling 
how  they  knew  it  would  be  so.  I  must  do  all  of  them  the  justice,  however,  to 
say  that  they  welcomed  us  as  warmly  as  if  our  coming  had  established,  instead 
of  refuted,  their  prophecies. 

On  the  8th  of  September  Captain  Raynolds's  party  arrived,  and  preparations 
were  made  to  continue  the  journey,  which  were  completed,  and  we  sailed  on  the 
10th. 

Until  the  15th,  our  journey  down  the  river  was  of  the  old  stamp,  each  day 
dragging  after  the  other  unbroken  by  incident,  unmarked  by  any  special  circum- 

stance. Sometimes  I  got  so  nervous  at  the  perpetual  splash  and  creak  of  the 
oars  that  I  could  scarcely  contain  myself;  and  even  at  night  my  dreams  were 
of  rowing,  and  the  dreary  ripple  of  the  water  against  the  boat  sounded  always 
in  my  ears. 

At  last,  on  the  15th,  we  reached  Fort  Randall,  and  were  gladdened  by  the 
sight  of  familiar  faces  and  the  hospitable  attentions  of  the  officers  of  the  post. 

The  sudden  change  from  the  late  uncivilized  mode  of  life  and  flatboat  fare  to 
the  delicate  refinement  of  the  gentlemen  and  ladies  at  the  fort,  and  the  luxuries 
that  loaded  their  tables,  was  like  magic.  It  did  not  prevent  me,  however,  from 
enjoying  myself,  and  the  week  passed  at  Fort  Randall  was  to  me  a  constant 
succession  of  feasting  and  pleasure.  The  land  party  again  met  us  here,  and  on 
the  21st  we  set  out  again  with  but  one  more  meeting  to  anticipate,  and  that  at 
the  end  of  our  labors.  Our  friends  at  the  fort  escorted  us  to  the  river  bank, 
and  cheered  us  as  we  fell  off  into  the  stream.  The  flag  streamed  out  in  the 
breeze,  but  soon  we  were  again  reduced  to  our  flat-boat  condition,  when  a  bend 
shut  us  out  from  the  sight  of  the  post. 

The  next  day  we  reached  Niohara,  the  new  village  at  the  mouth  of  Niohara 

or  L'eau-qui-court  river.  Here  our  survey  was  to  end,  and  the  time  spent  wait- 
ing for  the  arrival  of  the  land  party  was  occupied  in  finishing  the  plot  of  the 

river,  filling  up  notes,  and  preparing  generally  for  a  wind-up. 
The  remainder  of  the  trip  to  Omaha  was  more  interesting  than  the  upper 

river,  as  there  were  numerous  settlements  on  the  banks  of  the  river;  and  we 
obtained  vegetables  and  butter  and  eggs  at  very  reasonable  prices. 

At  last,  on  the  3d  of  October,  we 'reached  Omaha  city  at  3  o'clock  in  the  after- 
noon. I  hired  a  house  from  a  Frenchman,  near  the  river  bank,  and  had  every- 

thing taken  from  the  boats  and  stored.  This  took  until  dark,  when,  after  a 
final  search  to  see  that  nothing  valuable  was  left  on  board,  I  left  our  boats  with 

a  hearty  wish  that  I  might  never  again  be  called  on  to  make  such  a  long  voy- 
age in  such  craft. 

CHAPTER  IV. 

Having  now  detailed  the  most  important  events  in  my  journey,  I  will  submit 
a  few  general  remarks  upon  some  of  the  inferences  to  be  drawn  from  the  recon- 
noissance. 
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The  total  distance  travelled  between  the  10th  of  May  and  the  4th  of  October, 
by  my  party,  was  2,500  miles,  including  1,400  miles  of  river  travel. 

The  line  of  travel  is  a  sweep  from  the  Platte  through  the  unexplored  region 

about  the  Big  Horn  mountains,  and  the  hitherto  unknown  streams  of  that  sec- 
tion, down  the  Yellowstone  and  Missouri  rivers. 

This  line  encloses  the  present  territory  of  Dakota,  and  its  projection  serves 
to  correct  some  very  great  errors  that  exist  on  the  maps  even  of  the  latest 
compilation. 

The  country  within  this  line  is  about  equally  divided  into  a  mountainous  and 
prairie  section ;  the  former  composing  the  western,  the  latter  the  eastern  half. 
The  whole  water-shed  of  this  immense  region  is  through  the  Mississippi. 

Throughout  the  mountains,  during  the  months  of  May  and  June,  the  number 
of  water-courses  is  immense.  The  mountains  rise  from  rolling,  broken  hills  into 
peaks  and  ranges  of  unbroken  granite,  seamed  with  millions  of  furrows,  each  of 
which  contains  a  tiny  rill.  These  unite  and  recombine  into  rivulets,  gradually 
increasing  to  rivers,  which  again  are  enlarged  by  the  constant  additions  they 
receive,  until  the  wonderful  volume  of  the  Missouri  is  complete. 

The  rock  and  clay  of  the  mountains  preserve  every  drop  that  falls,  and  deliver 
their  floods  in  torrents,  producing  sudden  rises  and  freshets,  which  cause  con- 

stant changes  in  the  courses  of  the  streams  as  soon  as  they  reach  alluvial  valleys. 
The  process  in  the  prairie  is  different.  The  snow  in  winter  is  packed  by  the 

wind  into  the  depressions  in  the  surface,  where  it  melts  under  the  suns  of  May 

and  June,  and  is  absorbed  into  the  alluvial  surface,  forming  a  slough  which  is' 
quickly  grown  up  with  grass  and  weeds.  By  the  fall  the  water  has  evaporated, 
the  vegetation  dries  up,  and  when  by  any  chance  it  is  set  on  fire  it  burns  like 
tinder.  Still  a  good  deal  of  the  water  which  is  deposited  on  the  prairies  must 
find  its  way  to  the  streams,  for  in  nearly  all  of  them  water  is  found  in  holes. 
All  the  constant  prairie  streams  have  their  sources  in  the  mountains.  This  con- 

dition of  things  will  go  to  show,  what  I  have  no  hesitation  in  asserting,  that  the 
greater  portion  of  the  whole  country  embraced  within  my  line  is  unsusceptible 
of  profitable  settlement  or  cultivation. 

The  few  arable  valleys  in  the  Big  Horn  mountains  are  inconsiderable  in  size 
and  separated  from  each  other  by  rocky  ranges  difficult  to  cross.  The  prairie 
is  too  destitute  of  timber  and  water  to  attract  or  sustain  settlers. 

The  valley  of  the  Yellowstone  offers  the  greatest  advantages  of  any  part  of 
the  country  explored.  It  is  fertile  enough  to  yield  generously  to  the  hand  of 
the  farmer,  and  the  capacity  of  its  hills  for  grazing  is  unlimited.  It  is  the  par- 

adise of  the  Indian,  and  in  every  direction  it  is  marked  by  the  tracks  of  the 
vast  herds  of  buffalo,  antelope,  and  elk  which  are  subsisted  upon  it.  This  will 
apply  to  the  Yellowstone  from  the  mouth  of  Big  Horn  river  to  the  mountains. 

The  tributaries  in  this  part  are  clear  mountain  streams;  while  from  Big  Horn 
down  they  are,  with  few  exceptions,  sluggish,  muddy  currents,  flowing  through 
barren  clay  hills,  known  as  Mauvaises  Terres,  or  Bad  Lands. 

Nearly  all  the  country  inside  the  curve  of  the  Big  Horn  mountains  is  also  of 
this  description.  There  is  every  reason  to  believe  that  the  mineral  wealth  of 
the  mountainous  portion  is  very  great.  I  purposely  discouraged  any  desire 
among  those  under  my  command  to  search  for  gold,  but,  in  several  instances, 
small  quantities  of  the  sands  of  some  of  the  streams  were  washed  and  found  to 
yield  gold.  Moreover,  the  geological  features  of  these  mountains  are  precisely 

similar  to  those  of  California  and  the  neighborhood  of  Pike's  peak,  which  abound 
in  gold.  Bat  it  is  hardly  probable  that  the  gold  could  be  obtained  profitably, 
except  by  large  outlays  of  capital,  and  concerted  operations  of  organized  com- 
panies. 

For  the  details,  however,  of  the  geology,  meterology,  and  natural  history  of 
the  region,  I  must  refer  to  the  reports,  of  those  of  my  assistants  who  were  in 
charge  of  those  branches. 
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The  exploration  also  shows  that  any  route,  either  for  a  railroad  or  wagon 
road,  through  the  Big  Horn  mountains,  or  by  the  valley  of  Big  Horn  river,  is 
impracticable,  except  at  immense  cost. 

A  road  connecting  the  Platte  and  the  Yellowstone  is  easy  and  practicable, 
but  it  must  go  round,  and  not  through,  the  Big  Horn  mountains. 

It  is  necessary  in  crossing  the  prairies,  or  "the  plains,"  as  they  are  termed, 
to  travel  by  water-courses;  hence,  from  the  Missouri  westward,  three  routes  offer 
— that  by  the  Platte,  which  is  well  known;  by  the  Cheyenne,  which  I  do  not 
think  practicable,  and  by  the  Yellowstone. 

So  far  as  engineering  problems  are  concerned,  nothing  difficult  occurs  in  the 
latter.  A  road  with  easy  grades  could  be  made  from  the  mouth  of  the  Yellow- 

stone to  the  head  of  the  Missouri  at  a  cost  within  reasonable  limits,  and  a  full 
supply  of  fuel,  pine,  and  cotton  wood  timber,  and,  possibly,  coal  could  be  obtained. 
The  valley  of  the  Yellowstone  would  form  a  good  continuation  of  a  route  from 
St.  Paul  to  Fort  Union,  into  Oregon  and  Washington,  and  might  be  a  profitable 
location  for  a  telegraph  if  a  northern  line  should  be  projected. 

The  sketch  of  the  route  will  convey  a  good  idea  of  the  topographical  features 
of  the  country,  for  I  can  vouch  for  the  correctness  with  which  the  topographer 
has  recorded  the  results  of  his  labors.  To  my  associates  generally,  I  beg  to 
return  my  best  thanks,  and  I  will  conclude  my  report  by  saying,  that  in  all 
dangers  and  all  emergencies  I  felt  that  I  was  surrounded  by  men  on  whom  I 
could  most  fully  rely. 

Kespectfully  submitted. 
HENRY  E.  MAYNADIER, 

Captain  10th  Infantry. 

REPORTS  OF  DETACHED  PARTIES. 

Report  of  J.  Hudson  Snowden  on  explorations  from  the  Platte  to  the  h  cad-waters 
of  the  Shayennc,  1859. 

Camp  on  Deer  Creek,  October  18,  1859. 

Sir:  You  will  proceed  with  the  party  that  has  been  organized  for  that  pur- 
pose to  make  an  examination  of  the  country  between  this  point  and  Powder 

river,  so  as  to  ascertain  the  sources  of  the  two  forks  of  the  Shayenne.  To 
do  this  the  best  way  will  probably  be  to  start  from  here  so  as  to  strike  near  or 
at  the  western  end  of  Pumpkin  butte,  thence  easterly,  or  northeasterly,  to  the 
heads  of  the  streams  mentioned,  then  to  return  to  the  Platte  by  a  route  east  of 
that  followed  on  going  out.  Circumstances  may,  however,  indicate  a  better 
route,  and  should  this  be  the  case  you  will  pursue  such  a  course  as  will  best 

accomplish  the  end  in  view,  and  to  fill  up  the  topography  of  the  section  of  coun- 
try between  the  routes  passed  over  by  Lieutenant  Warren,  topographical  engi- 

neer, in  1857,  and  ourselves  the  past  season.  As  a  matter  of  safety,  you  will 
take  with  you  rations  for  twenty  days ;  but  will  aim,  if  possible,  to  be  absent  not 
more  than  fifteen  days. 

Very  respectfully, 
W.  F.  RAYNOLDS, 

Captain  Topographical  Engineers. 
J.  Hudson  Snowden, 

Topographer,  fyc,  Yelloiostone  Expedition. 
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Winter  Quarters,  Deer  Creek,  April,  1860. 

Sir:  I  Lave  the  honor  to  submit  the  following  report  of  a  reconnoissance  to 
Pumpkin  butte  and  the  source  of  the  two  forks  of  the  Shayenne  river,  made  by 
me  in  October  last,  in  pursuance  of  your  orders,  a  copy  of  which  I  append. 

Dr.  Hayden  and  Messrs.  Schonborn  and  Waring  accompanied  me,  and  the 
whole  party  consisted  of  eight  persons.  Five  animals  were  packed  with  provis- 

ions and  bedding.  I  started  October  19,  and  travelling  down  the  valley  of  Deer 

creek  to  Bissonette's  trading-house,  picked  up  Michael  Boyer,  who,  by  your 
authority,  I  had  employed  to  accompany  me  as  guide  and  interpreter.  Leaving 
the  trading-house  about  noon,  I  crossed  the  Platte  at  a  good  ford,  the  water 

coming  a  little  above  our  horses'  knees ;  this  is  a  lodge  trail  crossing,  and  is 
about  a  half  mile  below  the  trading-house. 

Passing  over  a  sandy  ridge  I  came,  in  4j  miles,  into  a  valley  of  a  dry  creek, 

which  emptied  into  the  Platte  five  miles  below  Bissonette's ;  crossing  this  and 
following  parallel  to  it  over  sandy  spurs,  I  came,  in  13 J  miles,  to  the  summit 
of  a  high  ridge  which  divides  the  waters  of  the  Platte  from  those  of  the  Shay- 

enne. From  this  point  I  could  see  Laramie  Peak,  bearing  by  compass  south, 

35°  east,  and  all  the  intermediate  range  of  mountains  ;  this  ridge  has  an  eleva- 
tion of  about  800  feet  above  the  Platte,  and  a  short  distance  to  the  west  of 

where  I  passed  another  higher  ridge  of  more  broken  character,  covered  to  some 
extent  with  pine,  joins  it  nearly  at  a  right  angle.  Running  off  in  a  direction  a 
little  west  of  north,  extending  to  near  Powder  river,  I  followed  a  dry  creek 
which  comes  down  in  many  branches  from  the  angle  of  these  ridges.  After  pur- 

suing it  in  a  northeast  course  some  six  miles,  and  finding  no  water,  I  was  forced 
to  camp.  There  was  no  wood  on  this  creek,  and  wild  sage  is  the  only  resource 
for  fuel. 

The  country  passed  over  was  sandy,  covered  with  sage,  cactus,  and  bunch 
grass ;  the  high  ridges  show  white  sandstone  in  places.  Travelled  21 J  miles 

from  Bissonette's,  from  which  place  I  commenced  the  reconnoissance. 
As  soon  as  it  was  light  on  the  morning  of  the  20th,  I  started  down  the  valley 

of  this  dry  creek,  and  in  3  J  miles  found  a  place  where  the  water  rose  to  the  sur- 
face through  the  sand  ;  here  I  remained  until  afternoon.  The  creek  is  destitute 

of  timber  at  this  place  and  above,  but  about  1 J  mile  below,  and  plainly  visible, 
is  a  clump  of  cottonwood  trees,  where  Boyer  says  there  is  water,  and  called  by 
the  Sioux,  Mini  t-him-ki,  or  the  Last  Spring. 

Leaving  this  creek  I  ascended  and  crossed  a  tolerably  high  ridge,  and  in  three 
miles  came  upon  a  small  creek  in  two  branches,  water  springing  up  amidst  salt- 
weed  and  rushes.  Camped  on  this  creek  ;  the  water  good ;  no  wood.  The 
country  had  recently  been  set  on  fire  and  all  the  grass  on  the  hillsides  destroyed; 
that  in  the  valley,  however,  was  good.     Travelled  6^  miles. 

The  morning  of  the  21st  was  cool  and  pleasant.  Travelling  up  a  gently 
sloping  ridge,  and  attaining  the  summit  in  2J  miles,  we  stopped  to  enjoy  the 
view  that  presented  itself.  Ahead,  Pumpkin  butte  showed  plainly,  and  the 
high  peaks  of  the  Big  Horn  mountains  ;  to  the  east,  a  faint  outline  of  the  Black 
hills ;  Laramie  Peak,  in  the  southeast  rose  up  prominently  above  everything 
else  in  that  direction. 

Descending  from  the  ridge  and  crossing  a  few  gullies,  I  passed  another  of 
about  equal  elevation,  and  came  to  a  creek  with  a  sandy  bed  some  forty  yards 
wide.  A  little  water  forced  to  the  surface  by  the  impervious  underlying  strata 
runs  for  a  short  distance  then  sinks  again  in  the  sand  ;  a  few  scattered  cotton- 
woods  fringe  the  banks. 

Crossing  a  low  sandy  spur,  I  came  upon  several  deep  gullies  with  steep  clay 

banks  of  black  "  bad  land  "  earth  ;  in  the  beds  of  these  gullies  I  found  springs  of 
water  with  salt-weed  growing  in  and  around  them. 

In  8.J  miles  I  came  to  the  summit  of  another  ridge,  from  which  I  could  see 
the  timber  of  a  creek  ahead?  following  down  the  valley  of  a  small  drain  with 
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water  in  holes  here  and  there,  I  came,  in  three  miles,  to  the  head  of  a  dry  creek 

with  considerable  cottonwood  growing1  in  the  points  ;  the  bed  of  the  creek,  about 
40  yards  wide,  was  as  dry  as  a  powder.  We  found  some  water  about  a  mile 
below,  and  I  camped  in  a  clump  of  cottonwood  trees.  The  hills  we  passed  are 
composed  of  sandstone,  and  in  many  places  resemble  the  sand  hills  of  Loup 
fork  ;  sand  rock  occurs  on  the  summit  of  the  ridges  or  where  a  gully  washes  a 
hillside  ;  grass  tolerably  good  ;  sage  and  cactus  in  abundance. 

About  seven  miles  distant,  and  parallel  to  the  course  I  travelled,  to  the  west, 
runs  the  pine  ridge  in  which  all  the  creeks  we  crossed  head.  Travelled  13 
miles. 

The  morning  of  the  22d  was  fresh  and  cool.  Light  cirri  clouds  covered  the 
sky,  and  the  sun  gave  little  warmth.  Crossing  a  low  spur  of  hills  I  came  upon 
the  dry  bed  of  a  tributary  of  the  stream  we  camped  on. 

In  six  miles  we  reached  the  summit  of  a  high  ridge  and,  in  passing  over  a 
gentle  depression  in  the  high  prairie  divide,  we  came  to  the  north  end  of  the 
ridge  where  it  breaks  off  into  drainage  leading  to  Powder  river. 

Descended  rapidly,  and  crossed  deep  and  precipitous  gullies,  difficult  in  places 
to  cross  a  pack  mule.  Followed  a  broken  spur  of  a  ridge,  which  led  to  a  creek 
closed  in  by  high  perpendicular  bluffs  of  clay  rocks.  Water  in  holes  was 
impregnated  and  rendered  bitter  by  a  decoction  of  leaves  falling  from  a  few  large 
cottonwood  trees  that  fringe  the  banks.  The  grass  here  was  good,  in  small 
quantity.     Camped  here  for  the  night,  having  travelled  16  miles. 

Starting  early  on  the  morning  of  the  23d,  and  crossing  several  broken  spurs 
and  deep  gullies,  I  camped  close  under  Pumpkin  butte,  where  Michael  Boyer 
found  a  small  quantity  of  good  water  standing  in  basins  washed  in  the  sand- 
rock.  Our  camp  was  in  a  deep  gully  enclosed  by  perpendicular  walls  of  red 
sand-rock  40  or  50  feet  high.  A  few  cottonwood  and  cedar  trees  furnished  fuel, 
and  the  hills  were  covered  with  good  grass.  It  was  early  when  I  camped, 
having  travelled  only  5J  miles. 

Leaving  two  of  the  men  in  charge  of  the  camp  and  animals,  I  ascended  the 
second  butte  from  the  south  ;  the  ascent  was  uot  steep  until  near  the  top,  which 
is  surrounded  by  a  grayish  sand-rock,  with  pine  and  dwarf  cedar  growing  in 
the  crevices,  presenting  a  sheer  face  of  from  25  to  30  feet,  and  it  is  only  in  a 
few  places,  where  masses  have  fallen,  over  which  you  can  reach  the  summit. 
On  top  it  is  flat,  covered  with  buffalo  grass,  with  an  elevation  not  more  than 
1,000  feet  above  our  camp,  and  breaking  off  on  all  sides  in  the  same  manner  as  the 
side  we  approached.  The  butte  is  comprised  by  four  separate  shafts,  all  bearing 
the  same  general  character,  but  somewhat  different  in  size  and  shape,  joined  at 
the  bases,  and  rising  up  from  a  ridge  which  divides  the  waters  of  the  north  and 
south  Shayenne,  and  both  of  these  streams  form  the  Powder  river  ;  the  drain- 

age of  the  first  and  last  of  these  rivers  rising  within  a  few  feet  on  either  side  of 
the  butte.  On  the  west  side,  after  the  fall  of  perpendicular  rock,  and  below  this 
the  debris,  comes  a  smooth,  gentle  slope,  which  is  traversed  up  to  the  very  base 
of  the  rocks  by  deep  and  narrow  gullies  ;  these  joining  a  short  distance  below 
form  creeks  running  northeast  into  Powder  river,  while,  on  the  eastern  side,  the 
fall,  after  leaving  the  butte,  is  much  less  precipitous,  and  the  drains  that  you 
see  leaving  the  butte  in  that  direction,  after  following  them  a  short  distance  with 
your  eye,  are  lost  in  a  plain  only  bounded  by  the  horizon. 

A  most  magnificent  view  presents  itself  from  the  top  of  this  butte.  The 
whole  range  of  the  Big  Horn  mountains,  from  the  head  of  Clear  fork  to  the 
head  of  Powder  river,  all  the  higher  peaks,  now  covered  with  snow,  could  be 
distinctly  recognized,  and  many  familiar  localities  along  the  foot  range.  Turn- 

ing to  the  south  the  Laramie  mountains  were  also  plainly  visible  ;  from  Laramie 
Peak  to  the  Red  buttes,  also,  a  few  points,  but  not  so  distinct  in  the  Rattlesnake 
range. 

In  the  east  it  was  more  hazy.     A  dim,  blue  cloud -like  ridge,  I  took  to  be  the 
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Inyan  Kara  of  the  Black  Hills,  was  all  I  could  distinguish.  A  band  of  moun- 
tain sheep  were  seen,  and  Michael  killed  a  fine  black-tailed  deer.  Pumpkin 

butte  is  called  by  the  Sioux  Indians  "  Wa-ga-mu  Pa-ha,"  or  Gourd  hill,  as  some 
of  the  mountain  men  say,  on  account  of  a  small  species  of  gourd  that  grows 
upon  it ;  but  this  is  not  the  case  as  far  as  I  could  ascertain,  and  I  presume  the 
name  is  derived  from  some  dance  or  ceremony  in  which  the  rattling  gourd  holds 
a  position.  Mr.  Schonborn  took  observations  on  the  butte,  as  he  did  along  the 
route ;  but  the  results  have  not  as  yet  been  computed,  and  I  am  unable  to  give 
the  proper  elevations  of  points  at  this  time. 

Leaving  our  camp  on  the  morning  of  the  24th,  and  passing  between  the  two 
most  southern  buttes,  I  followed  parallel  to  the  course  of  drain  running  in  north- 

east direction,  (which  I  found  was  the  head  of  "  Belle  Fourche,")  crossing  rol- 
ling spurs  of  the  high  prairie  on  my  right.  The  grass  was  good  over  these 

hills,  and  recent  signs  of  numerous  herds  of  buffalo  and  a  (ew  butchered  car- 
casses showed  that  the  Indians  had  been  hunting  here  not  long  since,  and  now 

there  were  none  to  be  seen.  In  10  J  miles  we  crossed  a  creek,  destitute  of  timber, 
with  a  broad  open  valley  and  large  holes  of  water.  The  valley  was  filled  with 
antelope.  This  creek  runs  in  a  north  and  northeast  direction,  joining  the  first 
drain  that  we  followed  down,  forming,  with  others,  the  head  of  the  Belle  Fourche, 
or  north  fork  of  the  Shayenne.  Crossing  two  ridges,  I  camped  on  a  drain 
with  water  in  holes,  running  into  the  last  mentioned  creek. 

There  was  no  wood  here,  but  a  little  sage,  and  a  great  quantity  of  "  bois  du 
vache."  The  water  was  slightly  impregnated  with  salts,  but  not  unpalatable. 
Travelled  15J  miles. 

Crossed  a  ridge  on  the  morning  of  the  25th,  from  the  top  of  which  I  could 
see  ahead  of  us  a  singular  ridge,  running  at  right  angles  to  our  course,  some  six 
miles  distant,  covered  with  a  multitude  of  red  cones  and  miniature  pumpkin 
buttes,  resembling  very  much  in  character  the  hills  to  the  northeast  and  east  of 
your  route  on  the  head  of  Tongue  river,  and  Clear  fork  of  Powder. 

Following  down  a  prairie  drain,  with  a  wide  open  valley  covered  with  herds 
of  antelope,  now  running  in  every  direction  frightened  at  our  approach,  I 
crossed  a  creek  with  water  in  holes,  very  salty,  running  in  northeast  direction 
along  the  base  of  the  ridge,  with  open  valley  on  the  west  side.  No  wood  on 
this  creek.  I  passed  through  the  hills  on  the  east  side,  composed  of  cone  buttes 
and  square  hills,  forming  minor  spurs  to  the  main  ridge.  These  hills  are  whitish 
indurated  clay,  capped  with  red  lignite  rock ;  steep  near  the  top,  but  taking  a 
gentle  slope  near  the  base ;  drained  by  steep  and  broken  gullies  into  the  creek 
we  last  crossed. 

Emerging  from  these  hills  and  turning  more  to  the  southeast,  over  a  slightly 
concave  basin  draining  in  a  northeast  direction,  I  passed  a  ridge,  from  the  top 
of  which  we  took  our  last  look  at  Pumpkin  butte,  which  presents  the  same 
appearance  from  this  side  as  it  does  from  the  west.  Here,  too,  we  could  see  the 
high  peaks  of  the  Big  Horn  mountains.  This  is  the  dividing  ridge  between 
the  north  and  south  fork  of  the  Shayenne. 
A  spur  led  us  rapidly  down  to  the  valley  of  a  creek  that  rises  in  many 

branches  in  a  basin  of  the  ridge  ;  a  short  distance  below  the  juncture  of  these 
branches  two  spurs  close  in  on  the  creek,  leaving  a  narrow  opening  for  its  pas- 

sage into  the  plains  beyond.  I  camped  just  above  the  opening  in  the  ridge, 
where  the  timber  commenced,  in  a  barren  little  valley  covered  with  sage,  and 
with  poor  grass.  The  small  quantity  of  water  in  the  holes  was  very  bad,  thick, 
muddy,  and  filled  with  animalculge,  requiring  straining  through  a  handkerchief 
before  you  could  drink  it,  and  what  remained  in  the  handkerchief  would  be 
much  more  interesting  to  a  naturalist  than  to  a  thirsty  traveller.  The  ridges 
around  were  sprinkled  with  pine.  In  many  places  the  hills  are  denuded  of 

vegetation,  and  the  black,  "  bad  land  "  soil  presents  a  very  barren  appearance.  I 
saw  a  small  band  of  buffalo  bulls,  and  a  pack  of  large  prairie  wolves.  Travelled 
18  miles. 



158  EXPLORATION    OF    THE   YELLOWSTONE. 

On  the  26th  I  travelled  down  the  valley  of  the  creek.  As  we  proceeded  the 
timber  increased  in  size  and  quantity ;  the  valley  was  covered  with  sage,  grease- 
wood,  and  cactus,  crossed  by  narrow  deep  gullies  that  run  out  from  the  piney 
ridge.  After  passing  through  the  narrow  opening  left  by  these  ridges,  the 
country  was  more  rolling  and  the  hills  were  covered  with  grass.  Several  drains 
empty  into  the  creek,  some  of  which  are  thickly  timbered.  I  had  been  travell- 

ing on  the  south  bank,  but  in  11 J  miles  crossed  where  the  water  was  running, 
but  sinks  again  a  short  distance  below.  I  camped  in  a  bend  in  a  thick  grove  of 
large  cottonwood  trees.  Water  in  a  large  hole,  with  which  we  supplied  our- 

selves and  animals. 

The  bed  of  the  creek  here  is  20  yards  wide ;  grass  not  very  good.  Boyer 
says  the  name  of  this  creek  is  Mini  Pusa,  or  Dry  Creek,  a  name  well  adapted 
to  all  the  creeks  in  this  section  of  country.  It  is,  in  fact,  one  of  the  most  north- 

ern branches  of  the  south  fork  of  the  Shayenne,  and  is  called,  together  with  a 
larger  branch  below,  the  North  fork,  by  the  men  living  along  the  Platte,  in 
contradistinction  to  the  more  southern  branches  of  the  south  fork  of  the  Shay- 

enne. These  men  only  know  what  we  call  the  North  fork  as  the  Belle  Fouiche. 
Travelled  13  miles. 

Leaving  the  river  bottom  on  the  27th,  I  travelled  along  the  valley  on  the 
north  side,  crossing  deep  ravines.  We  came  in  seven  miles  on  to  a  large  fresh 
lodge  trail  that  turned  off  here  to  the  north.  Michael  told  me  this  was  the  trail 
of  the  Ogallalah  going  to  the  head  of  the  Missouri,  and  he  could  not  conceal 
his  joy  at  not  meeting  them.  I  proceeded  on  this  trail  for  several  miles,  when 
it  turned  toward  the  creek.  Leaving  it,  I  camped  below  at  a  good  hole  of 
water. 

The  country  passed  over  was  more  open  and  rolling.  Several  branches  came 
into  the  creek  from  the  south  side.  The  creek  bottom  is  heavily  timbered  with 
large  cottonwood,  and  a  great  deal  of  dead  timber  lies  scattered  about.  The 
bottom  is  sandy,  covered  with  good  grass  all  around.  Where  we  camped,  and 
in  places,  it  was  still  quite  green.  The  Indians  have  made  this  a  camping  ground. 
Wood  was  piled  up,  lodge  poles  lay  scattered  about,  and  numbers  of  trees  felled. 
Travelled  13  miles. 

October  28. — The  morning  was  cold,  with  a  raw  wind  from  the  southeast, 
cloudy,  and  looked  very  much  like  snow.  The  water  in  the  holes  was  frozen 
hard.  Leaving  the  valley,  in  a  short  distance  I  passed  over  a  low  point  of 
hills  coming  in  two  and  a  half  miles  to  the  main  south  fork,  the  same  creek 
that  I  camped  on  near  its  head  on  the  21st.  Crossing  it  a  short  distance  above 
its  junction  with  the  creek  I  had  just  left,  where  the  bed  is  150  yards  wide, 
dry  and  sandy,  the  banks  are  fringed  with  willow  and  young  cottonwood.  I 
travelled  down  through  a  well-wooded  bottom,  the  trees  growing  over  sand 
ridges;  the  same  character  as  Lewis  and  Clark's  fortifications  on  Bon-Homme 
island,  and  similar  to  those  on  Platte  river  and  along  the  Loup  fork.  The 
river  made  a  sharp  bend  to  the  northeast.  I  camped,  and  we  prepared  to 
weather  a  storm  that  appeared  ready  to  descend  upon  us. 

We  could  not  have  found  a  more  sheltered  position.  Our  camp  wa3  surrounded 
by  a  dense  thicket  of  young  cottonwood,  protecting  us  from  wind,  and  furnish- 

ing bark  for  the  animals.  The  river  here  has  a  bed  about  200  yards  wide;  is 
dry  in  places,  but  rises  in  a  ledge  of  rock  below  our  camp,  runs  for  a  short 
distance,  and  again  sinks  beneath  the  sand.  This  must  be  a  formidable  stream 
during  a  wet  season,  and,  when  running  any  quantity  of  water,  must  be  difficult 
to  ford  on  account  of  quicksand.  Very  few  places  afford  a  better  wintering 
ground  for  a  large  party  than  this. 

A  bottom  enclosed  and  protected  by  hills,  filled  with  large  cottonwood,  and 
young  groves  that  would  furnish  sustenance  to  almost  any  number  of  horses; 
good  grass  covers  the  bottom  and  neighboring  hills.  The  Indians  have  taken 
advantage  of  these  natural  facilities,  and  from   appearances  have  frequently 
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wintered  here  in  large  numbers.  Much  to  my  surprise  it  cleared  up,  and  in  the 
afternoon,  when  going  out  to  a  high  hill  south  of  camp,  I  could  see  the  wind- 

ings of  the  South  fork  for  some  distance.  After  running  past  our  camp  in  a 
northeast  course,  it  turns  to  the  south,  continuing  in  that  direction  for  about 
five  miles,  then  again  turns  to  the  east,  pursuing  that  course  as  far  as  I  could 
see.     Travelled  4£  miles. 

The  morning  of  the  29th  was  cold  and  cloudy.  Striking  off  in  a  southwest 
direction  I  followed  a  spur  which  shed  off  into  deep  gullies,  the  drainage  on  the 
right  going  into  the  South  fork,  which  could  only  be  traced  in  the  distance 
and  cloudy  atmosphere  by  the  depression  of  the  valley  and  the  high  bluffs  on 
the  opposite ;  on  the  left  the  gullies  joined,  emptying  at  the  bend  six  miles 
below  our  last  camp. 

The  spur  led  towards  a  point  of  a  prominent  ridge  having  two  cone  buttes, 
and  a  series  of  sharp  projecting  rocks  standing  out  from  the  ridge  on  the  divide. 
The  ridge  is  a  continuation  of  the  same  we  camped  under  the  night  of  the  25th; 
it  is  covered  to  some  extent  with  pine — is  cut  through  by  the  South  fork,  and 
this  point  of  rocks  extend  out  on  the  divide  between  that  stream.  Descending 
from  the  divide  over  a  sandy  slope,  thence  across  a  sage  plain,  I  camped  on  the 
tributary.  This  creek  is  fringed  with  large  cottonwood,  and  has  good  water  in 
holes,  with  a  deep  narrow  bed ;  greasewood  and  sage  covers  the  bottom  ;  grass 
good  and  abundant.  It  runs  east  towards  the  South  fork,  taking  its  rise  far 
back  in  the  Lignite  hills.     Travelled  22  miles. 

October  30. — Travelled  in  a  southeast  direction  toward  another  point  of  the 
Lignite  ridge,  projecting  out  on  a  divide  similar  to  the  place  I  had  passed.  I 
crossed  a  dry  bed  of  a  small  creek  which  rises  in  the  ridge  on  the  left,  thence 
over  a  low  sandy  spur,  where  a  few  pines  grew,  and  many  stumps  and  dead 
trees  showed  that  a  good  deal  of  the  timber  had  been  destroyed  either  by  the 
fires  or  atmospheric  agencies.  In  about  five  miles  I  attained  the  divide  close 
under  the  projecting  spur  of  the  piney  ridge.  From  this  place  I  could  see  a 
very  broken  country  ahead,  relieved  in  the  distance  by  a  high  ridge  which 
divides  the  South  fork  from  the  Platte,  and  beyond  this  the  Laramie  mountains 
stood  up  in  bold  relief. 

The  Lignite  pine  ridge  takes  a  sharp  turn  here  to  the  west.  Between  me 
and  the  Platte  divide  I  could  see  several  branches  of  creeks,  separated  by  spurs 
of  hills  heading  in  a  mass  of  sand-hills  far  to  the  west,  running  east  and  north- 

east to  the  South  fork.  Leaving  the  ridge,  over  some  very  rough  and  bad 
lands,  we  crossed  two  well- wooded  branches  near  their  junction  with  each  other; 
both  were  dry,  with  high  steep  banks;  the  valleys  barren  and  filled  with  grease- 

wood,  and  enclosed  by  broken  "  bad  land  "  spurs.  Crossing  a  ridge  I  camped 
on  another  of  these  branches  ;  here  we  found  good  water  in  the  shallow ;  tim- 

ber sufficient  for  camping  purposes,  and  grass  good,  but  not  abundant.  Trav- 
elled 14 J  miles. 

October  31. — I  travelled  up  the  creek  for  a  mile,  then  leaving  it  and  taking 
to  the  hills  on  the  left,  1  reached  the  crest  of  a  spur  of  the  Platte  divide.  This 
spur  is  high,  intricate,  and  so  narrow  in  places  as  barely  to  admit  one  animal 
to  pass  ;  breaking  off  on  both  sides  into  gullies  leading  to  the  creek  on  which 
we  last  camped,  on  the  right,  while  the  drains  on  the  left  run  into  another 
branch  of  about  equal  size  which  heads  in  the  divide  we  were  approaching.  Pine 
and  cedar  grow  in  the  heads  of  these  gullies  ;  here  I  saw  several  black-tailed  deer. 
As  we  proceeded  the  ridge  flattened  out,  and  off  to  our  right  the  country  was 
rolling  and  covered  with  grass. 

We  crossed  paths  made  by  antelope  that  were  very  fresh,  and  from  the  well- 
worn  trail  and  multitude  of  tracks  they  must  have  passed  recently  in  great 
numbers.  Michael  Boyer  told  me  that  they  migrate  every  fall  to  the  sand-hills 
on  the  heads  on  the  branches  of  the  South  fork  of  the  Shayenne.  I  camped  on 
a  creek  near  its  head,  close  under  the  Platte  divide,  where  we  found  water  in  a 
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hole  covered  with  ice  two  inches  thick.  Cottonwood  grows  along  the  banks, 
while  the  ravines  and  spurs  from  the  divide  are  covered  with  pine.  Sage  covers 
the  valleys  ;  grass  not  very  good.     Travelled  16 J  miles. 

The  morning  of  November  1st,  was  cold  and  cloudy,  with  a  raw  southeast 
wind  blowing. 

We  ascended  the  divide  by  a  spur,  following  deer  paths  that  wound  among 
the  pines  and  cedars.  I  saw  ten  black  tailed  deer,  and  the  signs  show  that  many 
inhabit  this  ridge.  In  three  miles  we  attained  the  summit.  A  short  distance 
to  our  right,  on  the  top  of  the  divide  is  a  long  white  ridge,  resembling  very 
much  a  new  rock-railroad  embankment,  which  Dr.  Hayden  found  to  belong 

to  the  "White  river  tertiary  formation."  The  Sioux  call  this  ridge  "Tak-che- 
cua-paha,"  or  Antelope  Park  hill,  from  a  pen  built  of  pine  logs  near  the  base,  in 
the  form  of  a  circle,  ending  in  a  narrow  lane  which  leads  to  a  pit  about  eight 
feet  deep  surrounded  by  pickets.  Many  antelope  paths  pass  through  this  pen, 
which  is  now  destroyed,  only  a  few  logs  marking  the  outline  of  the  fence  ;  the 
pit,  however,  is  in  a  good  state  of  preservation.  Michael  told  me  that  eight 
years  ago  the  Indians  used  this  pen  to  trap  antelope,  and  that  it  was  built  by 
the  Arapahoes.  Descending  from  the  divide  by  a  pine  spur  I  camped  on  a 
creek  which  runs  into  the  Platte.  Good  water  springs  up  in  the  creek  bed, 
and  our  camp  was  surrounded  by  a  fine  clump  of  young  cottonwood?  ;  grass  was 
good,  but  not  much  of  it.     Travelled  8|  miles. 

Travelling  in  a  southwest  direction  on  the  2d,  in  a  mile  and  a  half  we  crossed 
a  branch  of  the  same  creek  with  water  in  holes.  Coming  upon  a  spur  of  the 
main  divide,  1  could  see  the  Platte  about  10  miles  distant. 

Passing  over  "  bad  land  "  gullies,  running  from  the  divide,  separated  by  hills  of 
the  same  white  or  rather  flesh-colored  marl  and  coarse  sandstone,  some  washed 
and  denuded,  others  covered  with  bunch  grass  and  some  buffalo  grass,  J.  reached 
the  Platte  road  about  noon,  crossed  the  Platte  and  camped  at  the  mouth  of 

"  La  Bente"  creek  in  a  beautiful  little  valley  surrounded  by  high  steep  hills. 
Travelled  14§  miles. 

Striking  the  Platte  road  on  the  morning  of  the  3d,  at  the  crossing  of  Wagon 
Hound  creek,  I  followed  it  all  the  way  to  Deer  creek,  camping  the  night  of  the 
3d  on  a  small  creek  between  La  Prele  and  Box  Elder.  One  of  the  pack  mules 
giving  out  on  the  road,  and  being  unable  to  get  it  along,  even  after  having 
relieved  it  of  its  pack,  I  was  forced  to  leave  it  at  La  Prele  in  charge  of  a  trader, 
where  it  subsequently  died.  I  reached  Deer  creek  on  the  4th,  having  been 
absent  17  days,  and  during  that  time  travelled  a  distance  of  247  miles.  The 
animals  were  weak  when  I  started,  from  the  long  tramp  of  last  summer,  and 
the  miserable  pack-saddles,  although  lightly  packed,  soon  used  up  the  backs  of 
two  of  them ;  these  saddles  have  no  pads  and  are  too  narrow  in  front ;  the  two 
evils  combined  render  a  bad  back  unavoidable  in  a  very  short  time. 

The  season  I  travelled  through  this  region  was  a  very  dry  one,  no  rain  had 
fallen  for  a  long  time,  and  when  I  mention  finding  water,  might  be  relied  on 
as  permanent. 

Sir  St.  George  Gore,  in  the  summer  of  1855,  took  a  large  train  of  ox  and 
mule  wagons  from  the  Platte  near  the  mouth  of  Box  Elder  to  Powder  river, 

passing  near  the  west  side  of  Pumpkin  butte,'  demonstrating  that  wagons  can 
be  taken  through ;  but  I  would  not  recommend  the  route,  both  on  account  of 
scarcity  of  water  in  a  dry  season,  and  the  rough  nature  of  the  country  between 
Pumpkin  butte  and  the  Powder  river. 

Should  a  road  ever  be  needed  from  this  vicinity  on  the  Platte  to  the  head 
of  the  Little  Missouri  river,  I  think  the  best  route  would  be  over,  or  a  little  east 
of,  my  trail  to  Pumpkin  butte,  striking  the  head  of  the  Belle  Fouche  about  12 
miles  east  of  the  Pumpkin  butte,  thence  along  the  Belle  Fouche.  At  least,  as 
far  as  I  could  see,  there  was  no  serious  obstacle  that  would  reader  it  impracti- 
cable. 
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The  want  of  timber  on  the  head  of  the  Belle  Fouche  and  the  high  elevation 
might  render  travel  through  that  portion  dangerous  in  winter  season.  The 
eastern  portion  of  my  route  was  through  a  very  broken  region,  unfit  for  wagon 
travel.  The  whole  of  this  region  is  barren  and  desolate,  totally  unfit  for  the 
uses  of  a  civilized  being — interesting  to  a  geologist,  and  a  splendid  Indian 
country. 

Very  respectfully,  your  obedient  servant, 
J.  HUDSON  SNOWDEN,  Topographer. 

Captain  W.  F.  Raynolds, 
Topographical  Engineer,  Commander  of  Expedition. 

Bepnrt  of  First  Lieutenant  John   Mullins,  2d  dragoons,  on  route  from   Fort 
Benton  to  Fort  Union,  between  the  Missouri  and  Yellowstone  rivers,  1860. 

Headquarters  Missouri  and  Yellowstone  Expedition, 

In  camp  opposite  Fort  Benton,  N.  T.,  July  18,  1860. 

Sir:  As  it  will  be  necessary  for  your  command  to  march  from  this  point  to 

the  mouth  of  the  Yellowstone,  w-hile  I  propose  to  descend  the  Missouri  in  a 
boat,  you  will  proceed  by  way  of  the  south  side  of  the  Missouri,  and  are 
charged  with  the  duty  of  making  a  topographical  examination  of  the  country 
through  which  you  will  pass. 

The  whole  country  between  the  Missouri  and  Yellowstone  rivers  is  unknown. 
The  objects  to  be  attained  are  to  ascertain  approximately  the  dividing  ridge 
between  the  two  rivers,  the  sources  of  the  streams  flowing  into  each,  the  charac- 

ter of  the  country,  its  agricultural  and  mineralogical  resources,  and  the  practica- 
bility of  running  wagon  and  rail  roads  over  it.  Careful  topographical  notes 

should  be  taken  and  such  barometrical  observations  made  as  will  enable  you  to 
give  a  profile  of  your  whole  route.  A  field  map  should  be  kept  up  so  as  to 
provide  in  a  measure  against  the  loss  that  would  result  from  the  destruction  of 
notes.  Such  observations  of  latitude  and  magnetic  variation  should  be  made 
as  is  possible  with  the  instruments  I  am  able  to  furnish  you. 

A  portion  of  the  Indian  goods  belonging  to  the  expedition  will  be  given  you 
for  the  purpose  of  securing  the  good-will  or  services  of  any  Indians  you  may 
meet.  The  following  persons  are  assigned  to  your  command  to  aid  you  in  the 
discharge  of  duties  in  the  capacities  named  : 

James  Bridger,  guide;  Dr  F.  V.  Hay  den,  naturalist;  A.  Schonborn,  artist 
and  meteorologist;  W.  D.  Stuart,  topographer. 

A  sufficient  number  of  packers  will  also  be  sent  to  take  care  of  the  animals 
belonging  to  the  expedition.  In  addition  to  this,  you  will  take  with  you  the 
whole  detachment  of  the  escort  that  accompanied  me  to  this  place. 

You  will  use  your  utmost  endeavors  to  reach  the  mouth  of  the  Yellowstone 
in  season  to  leave  there  by  the  20th  of  August  for  Fort  Randall.  A  report  will 
be  required  of  you,  and  you  will  therefore  keep  your  notes  in  such  a  manner  as 
to  be  able  to  make  it. 

Very  respectfully,  your  obedient  servant, 
WM.  F.  RAYNOLDS, 

Captain  Topographical  Engineers,  Commanding. 

First  Lieut.  John  Mullins,  2d  Dragoons, 
Commanding  Escort  to  Yellowstone  Exploring  Expedition, 

Camp  at  Fort  Benton. 
Ex.  Doc.  77   11 
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Camp  at  Fort  Benton,  July  20,  1860. 

Sir:  In  obedience  to  the  above  order  I  left  Fort  Benton  to-day,  having  with 
me  the  whole  party  detailed  by  yourself.  After  ascending  the  bluff  skirting 
the  valley  of  the  Missouri  river  on  the  south,  I  pursued  the  easterly  course,  and 
after  marching  one  and  a  half  mile  arrived  at  a  clear  running  stream,  its  valley 
bordered  with  a  fine  growth  of  young  and  thrifty  cottonwood.  The  stream  is 
called  the  ,  and  heads  in  what  is  called  the  Highwood  spur  of  the  Belt 

mountains.  The  course  of  the  stream  is  about  north-northwest,  and  it  empties 
into  the  Missouri  river  a  short  distance  below  Fort  Benton. 

Leaving  the  stream,  I  struck  upon  and  followed  for  13^  miles  an  Indian  lodge 
trail  which  led  to  a  fine  spring,  where  I  encamped,  having  made  a  day  march 
of  15  miles.  The  weather  during  the  day  was  quite  pleasant,  although  it  clouded 
up,  and  we  had  a  slight  sprinkling  of  rain  about  noon.  The  country  was  favor- 

able in  character,  being  a  high,  rolling  prairie;  the  soil  rich,  and  grass  excellent. 
The  spring,  near  which  we  encamped,  gushed  out  from  beneath  a  high  precipitous 
ledge  of  rocks,  towering  up  for  some  300  feet.  The  water  was  excellent  and 
abundantly  sufficient  in  quantity  for  men  and  animals.  The  grass  was  excellent 
in  quality  and  abundant.  A  remarkable  feature  about  this  spring  was  the  fact 
that  its  waters  sank  at  a  distance  of  some  200  yards  from  its  source,  and  proba- 

bly, by  a  subterranean  passage,  joined  its  waters  to  those  of  a  small  lake  about 
500  yards  from  camp.  The  borders  of  this  lake  were  thickly  covered  with  a 
deposit  of  alkali  frjm  the  evaporation  of  its  waters,  although  the  water  of  the 
spring  was  entirely  devoid  of  any  saline  or  alkaline  taste. 

From  our  camp  we  had  a  most  delightful  view  of  the  Belt  mountains  to  our 
right,  terminating  in  two  high,  round  buttes  ;  and  far  away  to  our  left  rose  the 

peaked  tops  of  Bear's  Paw  and  the  Judith  mountains  in  the  east  and  northeast, 
sloping  down  to  broad,  table  buttes. 

Between  these  points  all  the  intermediate  country  appeared  rough  and 
broken.     The  weather  was  cloudy  at  night,  and  I  got  no  observations  for  latitude. 

July  21. — Weather  clear  and  pleasant;  left  camp  at  7.10  a.  m.  and  travelled 
east  by  south.  Travelled  about  three  miles  and  was  then  forced  to  abandon 
the  cart,  as  the  country  was  too  rough,  and  I  had  no  suitable  harness.  As  this 
step  rendered  the  odometer  useless,  I  was  forced  to  determine  my  distance  by 
time  and  rate  of  travel.  The  barometer  was  also  accidentally  broken,  but  Mr. 
Schonborn  was  enabled  to  ascertain  the  relative  elevation  and  depression  by 
means  of  the  boiling  point  of  water.  The  character  of  the  country  to-day  changed 

gradually,  as  we  increased  our  distance  from  last  night's  camp,  from  a  high, 
rolling  prairie  to  a  rough  broken  character ;  soil  poor  and  of  a  whitish  color. 
About  three  and  a  half  miles  from  camp  passed  two  high,  round  buttes  to  the 
south,  and  distant  about  five  miles.  At  five  miles  from  camp  crossed  a  dry 
creek,  heavily  timbered  with  cottonwood;  course  east.  Followed  down  this 
creek  on  an  Indian  trail,  made  by  the  Flatheads,  who  had  preceeded  us  some 
weeks  on  their  annual  hunt  to  lay  in  their  winter  supply  of  buffalo  meat. 

After  following  down  the  valley  of  this  creek  four  and  a  half  miles  we  crossed 
a  email,  clear,  running  stream  putting  into  it.  A  mile  and  a  half  further  brought 
us  to  the  mouth  of  the  stream,  it  emptying  into  a  deep,  bold  stream  called  Arrow 
river.  This  stream  runs  along  the  base  of  a  long  range  of  precipitous  bluffs, 
which  reach  an  elevation  of  250  feet  above  the  valley  of  the  river. 

Finding  an  abundance  of  fuel  at  this  point  I  camped,  having  made  a  day's 
march  of  11  miles.  Grass  was  scarce,  but  I  did  not  see  any  chance  of  bettering 
our  condition.     The  soil  here  contains  much  lime  and  gravel., 

July  22  — Leaving  camp  this  morning  we  followed  the  Indian  trail,  which  led 
in  an  east  southeast  direction  to  the  top  of  the  bluff.  I  then  changed  my  course 
to  due  east,  and  travelled  in  that  direction  for  13  miles  over  a  series  of  high, 
level  table-lands  covered  with  excellent  grass.  The  soil  was  dark  in  color,  and 
contained  a  good  deal  of  sand  intermixed  with  a  little  gravel.     After  travelling 
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13  miles  over  the  country  described  above,  we  crossed  a  clear  running  stream, 
with  fine  wide  valley  and  good  grass,  but  not  a  stick  of  timber  either  in  the 
valley  or  in  sight. 

After  making  the  crossing,  we  travelled  over  a  rolling  prairie  for  two  miles 
further,  and  then  crossed  another  creek  which  had  no  timber  in  its  valley,  and 
the  waters  of  which  were  saline.  At  this  point  I  changed  my  course  and 
travelled  east  by  north  over  a  broken  couutry  much  cut  up  by  ravines.  A 
march  of  five  miles  up  this  course  brought  me  to  a  deep  dry  creek  bed  with  pre- 

cipitous banks;  following  down  the  bed  of  this  creek  for  one  and  a  half  miles  we 
came  suddenly  upon  a  bold  swift  stream,  which  the  guide  informed  me  was 
called  Judith  river.  The  stream  is  about  30  yards  wide,  and  the  valley  varies 

from  one  half  to  three  quarters  of  a  mile  in  width,  heavily  timbered,  princi- 
pally cottonwood,  with  a  thick  undergrowth  of  cherry  and  serviceberry.  Here 

we  tound  traces  of  large  Indian  camps,  showing  the  place  to  be  the  favorite 
winter  resort  of  the  Blackfeet.  The  location  is  excellently  adapted  to  this  pur- 

pose, as  it  is  so  completely  sheltered.  In  fact,  you  are  not  aware  of  the  exist- 
ence of  the  stream  until  you  are  within  a  few  yards  of  it;  for  so  very  precipitous 

are  the  bluffs  that  skirt  the  valley  that  you  cannot  even  see  the  tops  of  the  trees 
in  the  valley  until  you  are  within  a  few  yards  of  the  edge  of  the  precipice. 

Latitude,  by  meridian  observation  of  the  sun,  47°  17'  56". 
Ascending  to  the  top  of  the  bluff  near  camp  I  was  enabled  to  get  a  fine  view 

of  thecouutry.  Bearingeast-southeastfrom  my  position  I  noted  a  high  range  of  the 
Judith  mountains  circling  in  irregular  outline  to  the  north  northeast,  terminating 

near  us  in  high,  detached  buttes,  covered  with  pine  and  cedar,  while  far  to  the  south- 
southeast  rose  dimly  the  broken  outline  of  the  Belt  mountains,  stretching  away  to 
the  south  and  terminating  abruptly  upon  the  valley  of  the  Missouri.  By  the  aid 

of  my  field-glass  I  could  see  distinctly  what  is  called  "  Devil's  Gate,"  on  the 
Missouii  river,  as  well  as  an  indistinct  view  of  the  valley  near  the  position  of 
the  Great  Falls.  The  whole  presented  a  very  picturesque  appearance,  and 
there  seems  to  be  quite  a  valley  between  the  Judith  and  Belt  mountains,  show- 

ing the  existence  of  a  stream,  which  is  probably  a  tributary  of  the  Yellow- 
stone. 

July  23  — Made  a  short  march  to-day,  travelling  southeast.  After  making 
three  and  a  half  miles  I  encamped  on  one  of  the  principal  branches  of  the  Judiih, 
about  half-a-mile  above  its  junction  with  the  main  river.  The  fork  upon  which 
we  encamped  has  a  north  northwest  course  and  appears  to  head  in  the  Belt  moun- 
tai  s.  The  other  branch  which  is  nearly  the  same  size,  has  a  westerly  course,  and 
heads  in  the  principal  range  of  the  Judith  mountains.  Both  these  branches 
have  the  same  character  as  the  main  river — n  irrow  valley,  well  wooded,  and 
being  clear,  bold  running  streams.  The  soil  of  the  valley  is  rich  and  the  grass 
is  excellent.  This  locality  is  well  adapted  for  stock-raising  and  agricultural 
purposes.     Latitude  47°  14'  13".2. 

July  21. —  Weather  clear  and  warm.  Left  camp  this  morning  at  6  a.  m.,  and 
travelled,  east  by  south,  up  the  left  hand  fork  of  the  Judith,  crossing  it  several 
times  in  order  to  avail  ourselves  of  the  best  country  for  travelling.  The  country 

was  more  broken  than  dining  yesterday's  route,  and  the  route  consequently 
rougher.  I  was  gradually  ascending  a  depression  in  the  Judith  mountains, 
where  I  expected  to  find  a  pass.  At  five  miles  from  camp  we  crossed  a  stream 
putting  in  from  the  south.  At  half-past  9  a  m.  I  observed  a  large  band  of 
Indians  approaching  us  down  the  valley  of  the  stream  we  were  ascending  ;  I 
sent  an  advance  party  with  my  guide  to  ascertain  who  they  were.  They  proved 

to  be  the  "  Little  Robes,"  a  band  of  the  Blackfeet  Indians.  They  were  delighted 
to  meet  me,  and  I  accompanied  them  to  their  village,  half  a  mile  distant,  where, 
to  my  surprise,  I  saw  waving  from  the  top  of  the  chiefs  tent  the  "  Star-Spangled 
banner."  I  counted  54  lodges,  and  estimated  the  number  of  Indians  to  be  about 
150   or   200.     They  insisted  upon   my  stopping  with   them,   saying  that  they 
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wished  to  eat,  smoke,  and  talk  with  their  white  brethren.  I  concluded  it  was 

best  to  stop,  and  after  selecting  a  good  position  for  defence  in  case  of  treachery, 
I  ordered  out  a  stronger  guard  than  usual,  and  had  the  animals  hoppled  within 
gun-shot  of  camp,  and  the  packs,  parfliches,  saddles,  &c,  piled  up  in  such  a 
manner  as  to  form  a  defensive  work,  to  be  used  if  necessary.  The  chief  invited 
me  to  his  tent  and  set  out  something  to  eat,  of  which  I  partook,  although  it 
was  not  very  palatable  in  its  nature,  still  I  did  not  want  to  offend  the  feelings 
of  our  red  brothers.  I  was  enabled  to  talk  with  them  through  my  guide  and 
interpreter,  James  Bridger,  who  spoke  the  Flathead  language  and  was  readily 
understood,  as  there  were  several  members  of  the  band  who  were  Flatheads  and 
could  interpret  to  the  rest.  I  distributed  a  portion  of  the  Indian  goods  that 
had  been  placed  in  my  hands,  with  which  they  were  highly  delighted.  The 

chief,  a  cross-eyed  Indian,  said  that  "  his  heart  was  full  of  joy,"  and  that  he 
loved  his  white  brethren.  He  then  harangued  the  people,  and  they  gathered 
together  a  large  quantity  of  buffalo  meat  and  carried  it  down  to  my  camp  ;  we 
found  it.  just  then,  to  be  a  very  valuable  and  acceptable  addition  to  our  stock 
of  provisions. 

The  country  now  becomes  more  broken  and  we  are  increasing  our  elevation 
rapidly.  The  Judith  mountains  are  now  in  front  and  to  the  south  of  us,  while 
several  high  buttes  are  in  sight  to  the  north.  Got  a  meridian  observation  of 

the  sun  to-day  for  latitude,  47°  06'  S9".2. 
July  25. — Weather  clear  and  pleasant ;  left  camp  at  6  a.  m.  and  continued 

our  course  up  the  creek,  which  had  now  dwindled  down  to  a  small  branch  with 
but  little  timber  upon  it.  Followed  this  creek  but  a  short  distance,  and  then 
leaving  it  to  my  left  I  marched  over  a  h  gh  rolling  prairie,  ascending  gradually. 

At  a  distance  of  14  miles  from  camp  we  arrived  at  the  summit  of  the  "Judith 
Pass,"  or  the  divide  between  Muscleshell  and  Judith  rivers.  We  found  this 
pass  to  be  much  lower  than  we  had  anticipated  and  the  route  was  far  better 
than  we  had  anticipated,  as  we  met  with  but  few  obstructions  to  impede  our 
progress.  Crossing  the  divide  we  proceeded  11 J  miles  further  and  encamped 

on  the  waters  of  the  Muscleshell  river,  after  a  day's  march  of  25h  miles.  The 
Muscleshell  at  this  point  is  a  beautiful,  bold,  running  stream,  and  heads  in  the 
highest  range  of  the  Judith  mountains.  The  country  over  which  we  passed 
to-day,  after  leaving  the  divide,  was  beautifully  diversified  in  its  nature.  All 
the  higher  hills  were  covered  with  dense  groves  of  yellow  pine,  extending  in 
some  instances  down  the  slopes  to  the  rolling  country  beyond,  with  now  and 
then,  at  intervals  of  two  or  three  miles  distance,  clear  streams  of  running  water. 
The  soil  throughout  this  region  is  rich,  and  there  is  an  excellent  growth  of  grass. 
I  think  this  neighborhood  is  admirably  adapted  for  agricultural  pursuits. 

Game  is  now  becoming  more  plenty,  and  to-day  we  saw  signs  of  buffalo. 
From  a  position  near  our  camp  this  afternoon  I  could  see  the  mountains  of 
Twenty -five  Yard  river  far  away  to  the  south,  as  well  as  the  dim  outline  of  the 
Yellowstone  valley  and  the  mountains  beyond. 

July  26. — Weather  mild  but  cloudy.  Left  camp  this  morning  at  6.30  ;  our 
route  t<>r  the  first  14  miles  was  through  a  descending  country,  similar  in  every 
respect  to  that  passed  over  after  crossing  the  Judith  Pass.  All  the  high  points 
were  covered  with  beautiful  groves  of  pine  and  we  were  constantly  crossing 
valleys  covered  with  fine  grass,  through  which  ran  clear  streams  of  excellent 
water.  The  soil  was  rich,  sand  with  occasional  outcroppings  of  sandstone, 
which  is  well  adapted  for  building  purposes.  During  the  last  six  miles  of  our 
march  the  country  changed  gradually  from  the  nature  described  above  to  that 

of  the  "  Mauvaise  Terres  ;"  the  soil  containing  a  large  constituent  of  lime.  Very 
little  vegetation  except  a  few  cedar  and  pine  reefs.  The  whole  country  during 
the  last  six  miles  of  our  route  presented  a  strong  contrast  to  the  rich  and  arable 
country  that  we  had  just  emerged  from.  During  the  latter  part  of  our  march 
we  struck  upon  an  Indian  lodge  trail,  which  led  us   to   a  small  stream  running 
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northeast,  upon  which  I  camped,  although  there  was  but  a  scanty  supply  of  water. 
There  was  a  little  cottonwood,  sufficient  for  fuel,  but  little  grass.  I  considered 

myself  very  fortunate  in  striking'  this  trail,  for  the  chances  were  that  otherwise  we 
would  have  been  obliged  to  camp  without  water.  Oar  hunter  was  fortunate, 
too,  and  succeeded  in  getting  a  good  supply  of  fresh  meat,  so  that,  notwith- 

standing the  barren  appearance  of  our  position,  we  were  enabled  to  pass  the 
night  very  comfortably.  Marched  20  miles  to-day,  and  camped  at  2  p.  in. 
While  en  route  I  halted  and  obtained  a  meridian  altitude  of  the  sun,  which  made 

our  latitude  46°  55'  55"  92. 
July  21  — I  changed  my  course  a  little  this  morning,  bearing  more  to  the  north- 

ward and  making  an  east-northeast  course.  I  marched  in  this  direction  for  nine 
and  one-half  miles  over  a  barren  country,  occasionally  broken  up  by  precipitous 
bluffs  and  ravines,  with  no  vegetation  but  sage  bushes.  After  accomplishing  this 
distance  I  arrived  at  Yellowwater  creek  and  determined  to  camp  there,  as  my 
guide  informed  me  that  it  was  25  or  30  miles  to  the  Muscleshell  river,  with  no 
water  intermediate.  This  creek  furnished  us  with  an  ample  supply  of  good 
water,  very  yellow  in  color,  hence  the  name  of  the  creek.  We  had  barely 
enough  timber  for  camping  purposes  and  but  little  grass.  The  valley  of  this 
stream  is  wide,  with  however  but  little  vegetation,  except  sage  aud  greasewood  ;• 
the  soil  is  clayish  and  very  sticky.  The  whole  country  in  this  neighborhood 
appears  barren,  with  the  exception  of  a  few  pine  groves  ou  the  higher  bluffs. 
Got  no  observation  for  latitude  to-day. 

July  28. — Left  camp  at  6  a.  m.,  shaping  my  course  east-southeast  over  a  bar- 
ren and  cheerless  country,  which  was  much  cut  up  by  hills  and  ravines;  no 

wood  nor  water,  soil  sandy,  and  containing  a  large  proportion  of  lime.  Our 
march  to-day  was  one  of  the  most  fatiguing  that  we  have  ever  encountered,  as 
we  made  2SJ  miles,  the  day  being  warm  and  sultry,  the  country  dry  and  dusty. 
Fortunately,  at  2  p.  m.,  we  discovered  the  valley  of  the  Muscleshell  river,  and  a 
weary  march  of  eight  miles,  with  animals  nearly  broken  down,  brought  us  to 
the  river — a  bold,  beautiful  stream,  about  25  or  30  yards  wide,  with  a  fine  valley, 
wliich  was  diversified  by  the  appearance  of  groves  of  cottonwood.  The  Mus- 

cleshell runs  north  from  this  point  to  the  Missouri,  and  its  head  seems  to  bit  in  the 

mountains  of  Twenty-five  Yard  or  Shield's  river.  The  country  east  and  south  of 
us  seems  very  much  broken,  with  constant  appearance  of  pine  and  cedar  reefs., 
From  this  point,  as  far  as  the  eye  could  reach,  the  country  seemed  covered  with 
immense  herds  of  buffalo,  all  moving  toward  the  valley  of  the  Yellowstone.  I 
selected  a  good  camp  for  the  night,  and  then  sent  out  my  hunters,  who  killed 
several  fat  cows.  We  then  had  a  general  feast  on  humpribs,  marrowbones,  ten- 

derloin, &c,  and  all  the  party,  beneath  the  genial  influence  of  the  feast,  seemed 
to  recover  their  pristine  spirits.  The  grass  being  tolerably  good,  I  determined 
to  lie  here  to-morrow  for  the  purpose  of  recruiting  animals,  and  preparing  for 

another  march  through  the  "  bad  lands  "  by  which  we  are  completely  environed, 
and  which  present  anything  but  a  welcome  appearance. 

July  29. — Remained  in  camp  all  day  ;  at  noon  got  a  meridian  altitude  of  the 
sun,  which  made  our  latitude  46°  48'  34".27. 

July  30. — Continued  our  march  this  morning,  keeping  a  general  easterly  direc- 
tion of  a  barren,  rough  country.  Passed  a  number  of  herds  of  buffalo,  who 

seemed  to  have  eaten  off  every  sprig  of  grass ;  we  met  with  no  water  after  leav- 
ing camp,  until  after  a  march  of  23  miles  we  camped  near  the  bed  of  a  small 

creek  containing  water  in  holes;  no  grass,  and  but  little  wood.  To  our  left  we 
could  see  high  reefs  of  cedar  and  pine  timber,  while  to  our  right  we  could  see 
the  timber  in  the  valley  of  the  Porcupine,  distant  about  12  miles.  During  the 
night  we  were  much  annoyed  by  the  buffaloes  running  through  camp. 

July  31  — Left  camp  this  morning  on  a  northeast  course,  which  we  continued 
for  five  and  one-half  miles,  and  then  changed  our  course  to  due  north,  travelling 
in  that  direction  four  miles  further.     Our  first  march  of  live  miles  was  over  a 
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gradually  ascending  country  toward  the  cedar  reefs  to  the  northeast;  arriving  at 
these  we  found  that  they  skirted  the  bluffs  adjacent  to  the  valley  of  the  Porcu- 

pine river  and  its  three  principal  tributaries  From  this  point  I  had  a  magnifi- 
cent view  of  the  valley  and  country  beyond,  as  far  as  the  eye  could  reach  in 

every  direction.  Large  herds  of  buffalo  were  visible  in  the  different  valleys. 
The  three  forks  of  the  Porcupine  were  seen  almost  to  their  source,  winding 
through  white  hills  and  cedar  reefs,  all  coming  in  together  near  the  same  point 
and  forming  the  main  Porcupine.  Their  green  timbered  valley  contrasted  with 
&h*  white  rocky  bluffs  and  broken  highlands;  all  the  valley,  being  filled  with 
buffalo,  presented  a  striking  variety  in  natural  scenery.  After  considerable  trouble 
in  getting  down  the  steep  rocky  bluffs,  we  at  length  reached  the  main  river;  but, 
to  my  great  surprise,  I  found  it  nearly  dry,  there  being  but  a  few  holes  of  water 
in  its  bed,  and  the  water  in  them  rendered  undrinkable  by  the  constant  wallow- 

ing of  the  buffaloes.  I  therefore  marched  up  the  valley  of  the  Porcupine  four 
miles  and  encamped  upon  one  of  its  tributaries,  where  I  found  better  grass  and 
purer  water,  although  I  estimated  that  one-third  of  the  fluid  that  we  dignified 
by  the  name  of  water  was  buffalo  urine.  Travelled  nine  and  one  half  miles. 
At  noon  I  halted  and  got  a  meridian  observation  of  the  sun,  which  made  our 
latitude  47°  01'  42". 

August  1. — We  continued  our  march  to-day  up  the  right-hand  fork  of  the  Por- 
cupine, the  general  direction  being  northeast,  gradually  ascending  to  the  divide 

between  the  Yellowstone  and  Missouri  rivers.  I  reached  the  divide  after  a 

tedious  march  of  18  miles,  crossed  it,  and  proceeded  for  six  miles  further  down 
a  tributary  of  what  is  called  the  Big  Dry  Sandy  river.  The  whole  country 
traversed  to-day  was  dry  and  barren;  no  wood,  water,  nor  grass;  the  latter  hav- 

ing been  entirely  eaten  off  by  the  buffaloes.  I  now  began  to  feel  quite  uneasy 
about  my  animals  and  feared  seriously  that  they  would  not  be  able  to  make  the 
trip ;  near  the  divide  two  animals  broke  down  and  I  was  compelled  to  leave  them 
behind.  Fortunately  I  found  a  camping  place  near  some  large  holes  of  brackish 
water,  but  we  had  very  little  wood  or  grass.  I  shot  a  fine  young  cow  near  camp, 
and  had  barely  gotten  in  when  we  were  visited  by  a  sudden  and  very  severe 
hailstorm.  The  waters  of  the  little  creek  upon  which  we  were  encamped  raised 
suddenly  so  high  as  to  overflow  its  valley,  and  force  us  to  remove  some  portions 
of  the  camp  to  higher  ground.  Some  of  the  animals  were  very  much  injured 
by  the  pelting  of  the  large  hailstones. 

August  2. — Left  camp  this  morning  at  6  a.  m. ;  our  general  course  was  along 
the  Missouri  slope  of  the  divide  over  a  country  that  is  entirely  and  emphatically 

worthless,  being  principally  made  up  of  "  white  bad  land  "  hills  and  precipitous 
ravines,  with  occasional  outcroppings  of  the  lignite  or  semi-coal  beds.  No  wood 
nor  grass,  but  abundance  of  water,  the  result  of  the  recent  hail  and  rain  storm. 
After  travelling  13J  miles  I  encamped  on  Dry  Sandy,  without  wood  and  with 
very  little  grass. 

August  3. — One  of  my  men  being  sick  I  was  unable  to  proceed  far,  so  I  camped 
after  a  march  of  three  and  one-half  miles,  on  a  small  tributary  of  the  Sandy 
coming  in  from  the  northwest,  which  was  well  timbered  and  seemed  a  favorable 
location  in  which  to  lie  over.  Just  before  reaching  the  timber  I  discovered,  by 
aid  of  my  glass,  a  large  body  of  Indians  approaching  us  rapidly;  I  selected  a 
camp  in  the  timber  under  cover  of  the  cottonwood  trees  and  dead  timber.  Very 
soon  about  12  Indians  galloped  up  to  the  crest  of  the  hill  above  my  camp, 
and  halted,  as  if  to  reconnoitre  my  position.  I  sent  out  the  guide  ( James  Bridger) 
to  ascertain  what  they  wanted,  and  in  the  meantime  had  all  my  animals  hobbled 
and  tied  up  close  to  camp.  Bridger  soon  returned  bringing  the  Indians  into 
camp,  saying  that  they  were  Crows  and  friendly.  I  observed  that  they  were  all 
dressed  in  war-costume;  their  bows  strung,  and  arrows  and  rifles  in  their  hands, 
and  seemed  to  have  an  unfriendly  scowl  upon  their  faces.     Having  with  me  only 
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14  available  men,  I  stationed  half  of  them  as  a  guard  over  the  animals  under 
under  charge  of  a  sergeant,  and  the  other  half  placed  over  the  property  in  camp. 
In  a  few  minutes  three  of  the  Indians  fired  their  rifles  in  the  air,  and  on  my 

asking  what  it  meant,  they  informed  me  that  M  their  hearts  were  bad,"  and  they 
had  come  to  avenge  themselves  upon  the  white  men.  The  answer  was  hardly 
given  before  my  camp  was  charged  upon  by  al>out  250  Crow  warriors,  yelling 
at  the  tops  of  their  voices  and  firing  about  30  shots  into  my  camp,  but,  fortu- 

nately, doing  no  damage  except  shooting  a  few  holes  through  one  tent,  and  riding 
over  another.  I  cautioned  my  men  not  to  fire  on  the  Indians  unless  some  one 
of  my  party  was  hit.  The  object  of  the  Indians  in  charging  in  this  manner 
was  to  stampede  my  animals,  and  by  that  means  get  possession  of  them,  but  as 
I  had  taken  the  precaution  to  have  the  animals  hobbled  and  tied  up,  the  Indians 
failed  to  accomplish  their  object. 

It  was  with  the  greatest  difficulty  I  succeeded  in  getting  the  Indians  suffi- 
ciently quiet  to  hear  what  I  had  to  say  to  them.  By  the  aid  of  Bridger,  who 

understood  their  language,  I  was  enabled  to  talk  to  their  chief,  "Great  Bear," 
or  "Mato-Luta"  I  will  submit,  verbacim,  as  translated,  his  conversation  on 
this  occasion.  He  said:  "Our  hearts  are  bad.  The  white  man  is  no  longer  a 
friend  to  the  Crow  Indian.  The  Great  Father  has  deceived  us.  We  have  not 

received  our  annuities.  My  people  are  sick  and  dying  from  eating  bread  given 
to  us  when  the  Great  Father  sent  three  steamers  up  the  Missouri  river.  We  made 
a  treaty  with  the  Great  Father  many  moons  ago,  in  which  the  Great  Father  at 
Washington  told  us  that  we  must  not  leave  our  own  country,  and  that  our  annu- 

ities would  be  delivered  to  us  every  year  in  our  own  country.  They  have  not 

been  sent  to  us  this  year,  but  the  Great  Father  has  sent  them  to  our  enemies' 
country,  [such  is  the  fact;  their  goods  were  sent  to  Major  Tvviss,  in  Ogallalla, 
Sioux  country,  by  some  misrepresentation  on  the  part  of  persons  interested 
against  the  American  Fur  Company,]  where  we  cannot  get  them;  for  our  ene- 

mies are  stronger  than  we.  The  white  man  has  set  our  enemies  upon  us;  some 
of  our  warriors  have  been  killed,  and  we  have  lost  many  horses.  They  have 
taken  our  trading  post  [Fort  Sarpy,  on  the  Yellowstone  river)  away  from  us. 
We  could  go  there  and  trade  with  the  whites  without  being  killed  by  our  ene- 

mies, the  Sioux;  but  now  we  have  no  presents;  we  cannot  trade  our  robes  for 
blankets  anywhere.  The  Sioux  will  not  let  us  trade  at  Fort  Union;  and  now, 

our  hearts  being  black,  we  have  come  out  to  fight  you." 
I  informed  the  chief  that  it  was  not  the  fault  of  the  Great  Father  that  their 

goods  had  been  sent  to  the  Sioux  country,  but  the  fault  of  their  agent.  He 
replied  that  they  had  not  seen  the  agent,  but  that  Major  Schoonover,  at  Fort 
Union,  had  talked  well  to  them. 

I  am  of  the  opinion  that  this  matter  should  be  looked  into  by  the  department. 
Some  one  ought  to  be  responsible  for  these  open  violations  of  treaties  with  the 
Indians  on  our  western  frontiers.  Treaties  and  promises  have  been  neglected 
and  violated  so  often  with  these  tribes  that  treachery  on  their  part  may  be 
expected  at  any  time. 

Having  succeeded  in  pacifying  the  Indians  sufficiently  to  prevent  a  fight,  the 
chief  desired  me  not  to  go  near  their  camp,  as  the  hearts  of  his  young  men  were 
still  black,  and  he  knew  that  he  could  not  control  them.  Seeing  the  justice  of 
his  advice,  I  followed  it. 

I  got  observations  for  latitude  to-night,  circum-meridian  altitudes  of   ■, 
which  made  my  latitude  47°  05/  18".72. 

August  4. — When  we  left  camp  this  morning  we  were  followed  by  about  300 
Indians — men,  women,  and  children ;  all  anxious  to  see  the  soldiers  of  their 
Great  Father.  Their  village  being  about  five  miles  below  us,  on  the  Big  Dry 
Sandy,  I  bore  off  to  the  east-northeast,  in  order  to  avoid  them,  and  at  the  same 

time  endeavoring 'to  travel  by  the  route  possessing  the  best  natural  advantages to  enable  me  to  repel  an  attack,  if  a  second  one  were  made.  The  country  passed 
over  was  much  cut  up  by  dry  creek  beds  and  ravines. 
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A  distance  of  six  miles  brought  us  to  the  Big  Dry  Sandy,  below  the  bend  in 
which  the  Crows  were  encamped;  crossed  the  river  and  pursued  the  same  course, 
which  two  miles  further  on  brought  us  to  the  well-timbered  valley  of  a  creek,  in 
which,  however,  we  found  no  water.  This  creek  headed  in  the  divide  a  short 

distance  to  the  south.  After  making  a  day's  march  of  15J  miles,  we  encamped 
near  some  ponds  or  small  lakes  in  the  prairie,  near  a  small,  dry  creek.  Water 
poor;  grass  scarce. 

August  5. — At  6  a.  m.  we  set  out  from  camp,  pursuing  a  due  east  course  over 
a  broken  country  near  the  divide,  between  the  Yellowstone  and  Missouri  rivers. 
I  was  gratified  to  observe  the  great  change  that  took  place  in  the  country  as  we 
travelled  eastward.  The  soil  became  better,  grass  more  plenty  and  of  better 
quality,  and  wood  and  water  in  the  ravines.  At  a  distance  of  four  miles  from 
camp  we  recrossed  the  dividing  ridge,  and  tin  n  travelled  along  near  its  crest  for 
five  miles  further,  and  encamped  at  a  clear,  cold  spring,  the  waters  of  which 
sank  again  ere  they  reached  a  distance  of  two  hundred  yards  from  camp. 
Plenty  of  cottonwood  and  black  ash  timber,  and  excellent  grazing  for  the  ani- 

mals. From  a  high  point  on  the  divide  I  was  enabled  to  get  a  fine  view  of  the 
country.  The  valley  of  the  Yellowstone  was  distinctly  visib'e,  a  long  blue  line 
of  cottonwood  timber  marking  its  rounding  course  from  the  Big  Horn  mountains, 
while  the  country  toward  the  Missouri  broke  off  from  the  divide  b}  precipitous 
bluffs;  the  drainage  marked  by  deep  ravines,  all  having  more  or  less  timber  in 
them. 

To  the  eastward  the  White  Hills  seemed  to  rise  even  higher  than  the  eleva- 
tion of  my  location,  breaking  off  gently  towards  the  valley  of  the  Yellowstone 

in  white  bluffs  and  low  round  buttes.  In  the  southwest,  where  the  country  was 
less  broken,  1  noticed  a  large  number  of  Indians  chasing  buffalo,  of  which  many 
herds  were  in  sight. 

August  6. — Marched  only  four  miles  to-day.  Followed  the  divide  for  three 
miles,  when  finding  that  it  wended  off  to  northward  1  left  it,  still  pursuing  my 
easterly  course  for  a  mile  further.  I  encamped  on  a  bold,  running  stream,  con- 

taining cold,  clear  water;  valley  well  timbered  with  black  ash  and  cottonwood; 
soil  along  the  valley  excellent;  grass  good  in  quality  and  plenty.  As  the  ani- 

mals were  considerably  worn  out,  I  determined  to  remain  here  to-day  for  the 
purpose  of  giving  them  a  chance  to  recuperate.  Shot  a  fine  buffalo  cow,  which 
gave  us  ample  material  for  a  feast,  to  which  we  did  justice.  Weather  cloudy, 
with  high  wind.  I  was  however  enabled  to  get  a  set  of  observations  up  the 
Polari  to-night,  which  made  our  latitude  47°  03'  14".62. 

August  7. — Having  arranged  everything  yesterday  for  an  early  start,  by  arrang- 
ing strap  packsaddlcs,  &c,  1  was  enabled  to  start  this  morning  at  6  a.  m.;  course 

east-northeast,  near  the  divide,  and  leading  over  a  high  rolling  prairie;  crossed 
several  dry  creek  beds,  and  saw  a  great  deal  of  fresh  Indian  sign,  such  as  fresh 
horsetracks,  dead  buffalo,  &c.  After  travelling  25  miles,  I  found  a  camp  at  some 
water-holes,  where  we  found  but  little  grass  and  no  wood.  The  "  bois  de  vache" 
served  us  for  fuel.  Just  after  we  camped  we  discovered  a  body  of  Indians 
(about  15  or  20)  approaching  us.  They  proved  to  be  one  of  the  lower  bands 
of  Crow  Indians,  and  were  very  friendly  in  their  manner.  I  gave  them  the 
remainder  of  the  Indian  goods  in  my  possession,  with  which  they  were  well 
pleased,  and  they  sent  me  in  return  some  very  fine  dried  tongues. 

August  8. — Weather  warm  and  cloudy.  Set  out  at  6 J  a.  m.,  course  north- 
east over  a  high  rolling  prairie  country.  Crossed  many  dry  creek  beds  and 

ravines,  and  after  a  day's  march  of  14  miles,  encamped  on  a  stream  of  running 
water.  As  the  water  was  very  muddy  I  supposed  it  was  the  effect  of  the  recent 
rain.  Grass  and  wood  good,  but  not  abundant.  The  country  in  the  direction 

of  the  Yellowstone  appeared  less  elevated  and  very  rough,  while'  toward  the 
northward  it  gradually  rose  to  the  divide,  which  I  judged  to  be  about  six  miles 
from  our  position. 
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August  9. — Upon  leaving  camp  this  morning  I  changed  my  course  to  east 
by  north,  bearing  more  toward  Yellowstone  river.  The  country  over  which  we 
passed  had  a  gradual  descent,  but  was  much  cut  up  by  deep  ravines  and  high  red 

hills,  with  large  lignite  deposits  near  their  tops.  In  crossing  these  "  bad  lands  " 
we  met  with  several  streams  with  running  water,  but  they  had  little  or  no  timber 
in  their  valleys.  They  appeared  to  head  but  a  short  distance  to  our  left  in  the 
divide,  and  ran  in  a  northeast  course  towards  the  Yellowstone.  After  gaining  the 
top  of  the  bluff  breaking  off  into  the  valley  of  the  last  creek  we  crossed,  we 

found  ourselves  upon  a  broad  flat  prairie,  sloping  off  gradually  towards  the  Yel- 
lowstoae  valley,  which  was  in  plain  sight.  A  march  of  8  miles  across  this  prairie 
brought  us  to  the  Yellowstone,  where  I  found  a  good  location  and  camped. 
The  bands  of  buffalo  are  now  less  frequently  met  with,  and  I  determined  to  lay 

in  a  supply  of  meat  to  last  me  to  Fort  Union.  I  succeeded  without  much  diffi- 
culty in  procuring  the  desired  amount. 

The  Yellowstone  valley  presented  an  agreeable  change  in  appearance  when 
compared  with  the  rough  and  barren  country  Ave  had  just  traversed.  The  valley 
of  the  Yellowstone,  wide,  rich,  and  well  timbered,  and  the  river  being  navi- 

gable far  above  this  point  by  steamboats  of  light  draught.  Obtained  observa- 
tions of  Polari,  which  made  our  latitude  47°  25'  07". 39. 

August  10. — Pursued  our  march  down  the  valley  of  the  Yellowstone,  meeting 
with  no  obstacle  to  impede  our  progress.  The  slope  of  the  country  is  very 
gradual  on  this  side  of  the  river,  and  presents  a  strong  contrast  to  the  opposite 

side,  which  is  rough  and  broken  in  the  extreme.  During  to-day's  march  we 
crossed  the  beds  of  several  dry  streams,  which  at  certain  seasons  must  pour  in 
a  tremendous  volume  of  water  to  the  Yellowstone,  as  is  plainly  indicated  by  the 
appearance  of  driftwood,  &c.  After  marching  25  miles  we  encamped  a  second 
time  upon  the  Yellowstone,  having  an  ample  supply  of  grass  and  wood. 

August  11  — Left  camp  this  morning  at  an  early  hour,  as  usual  pursuing  a  north- 
northeast  course.  A  march  of  12  miles  in  this  direction  brought  me  to  the  bank 
of  the  Missouri  river  opposite  Fort  Union.  Finding  that  I  could  not  cross  the 
river  at  this  point,  and  receiving  your  message,  I  marched  down  the  river  about 
two  miles,  where  I  found  the  boat  which  you  had  ordered  to  be  placed  at  my 
service.  I  ferried  over  my  command  and  all  of  my  government  property  ;  I 
then  had  my  animals  all  driven  into  the  river  and  they  swam  across  safely,  and 

at  3  o'clock  p.  m.  1  was  able  to  exchange  congratulations  with  my  friends  from 
whom  1  had  parted  at  Fort  Benton. 

The  whole  distance  passed  over  in  travelling  the  route  prescribed  by  your- 
self from  Fort  Benton  to  Fort  Union  was,  according  to  the  estimation,  363J 

miles,  but  I  am  inclined  to  believe  that  the  distance  is  a  little  underesti- 

mated. The  country  passed  over  on  my  route,  with  the  exception  of  that  por- 
tion in  and  near  the  Judith  mountains,  and  lying  contiguous  to  the  streams 

formiug  the  drainage  of  the  same,  is  worthless.  Although  it  is  a  much  nearer 
route  from  Fort  Union  to  Fort  Benton  than  on  the  other  side  of  the  river,  still 

I  think  the  latter  route  would  be  far  preferable  for  military  purposes.  A  rail- 
road could  be  constructed  along  my  route  at  a  comparatively  slight  cost,  as  there 

are  no  very  great  elevations  to  overcome  throughout  the  route.  A  reference  to 
the  barometric  notes  of  Mr.  Schonborn  will  enable  you  to  get  a  profile  of  the 
whole  country  passed  over. 

I  cannot  conclude,  sir,  without  expressing  my  appreciation  of  the  services  of 
the  gentlemen  assigned  to  my  command  as  civil  assistants ;  of  Bridger,  the 
guide,  it  is  unnecessary  to  say  anything,  as  his  reputation  is  not  confined  to  our 
own  country.  The  geological  report  of  Dr.  Hayden  will  be  the  best  commentary 
upon  the  value  of  his  services  and  the  manner  in  which  his  duties  were  per- 

formed, although  the  duty  was  with  him  a  "  labor  of  love." 
Mr.  Schonborn  was  indefatigable  in  his  endeavors  to  procure  a  correct  barome- 

trical profile  of  the  country;  and,  after  the  barometer  was  broken,  he  did  all  in 
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his  power  to  compensate  for  the  defect  in  our  instrument  outfit.     His  life-like 
views  of  the  country  speak  for  themselves. 

To  Mr.  Stuart  my  thanks  are  also  due  for  the  manner  in  which  he  discharged 
the  onerous  duties  of  topographer.  I  consider  it  my  duty,  and  it  is  a  pleasant 
task,  to  pay  this  token  of  respect  to  the  gentlemen  composing  my  staff. 

Verv  respectfully,  your  obedient  servant,  * 
JOHN  MULLINS, 

First  Lieutenant  2d  Dragoons. 

Captain  Wm. IP.  Raynolds,  Topographical  Engineer, 
Commanding  Missouri  and  Yellowstone  Expedition. 

Eeconnoissance  for   a  wagon  road  from  the   "Platte  to  Powder  river,  by  J.  D. Button,  1860. 

March  29. — Left  winter  quarters  on  Deer  creek  at  8  a.  m.  Bissonette's,  near 
the  mouth  of  Deercreek,  at  9.15a  m.  Crossed  the  Platte  at  a  point  north  12°,  900 
yards  from  Bissonette's.  The  river  at  this  point  is  about  80  yards  wide,  and 
two  feet  eight  inches  deep  in  the  channel;  rocky  bottom.  Leaving  the  river, 
the  road  ascends  a  high  hill  to  the  left  of  the  ford,  passing  around  its  summit  and 
descending  again  to  the  Platte  one-half  mile  below  the  lower  ford.  Thence  along 
an  old  road  up  the  river  2  600  yards,  where  the  Powder-river  trail  leaves  the 
emigrant  road.  At  this  point  the  camping  ground  is  good  for  wood  and  water  ; 

grass  is  poor  at  this  season.  Thence  the  trail  follows  a  course  north  62°  west, 
to  the  top  of  the  first  range  of  hills  ;  then  turning  north  57°  west,  over  rolling, 
sandy,  sage-covered  hills,  to  the  valley  of  a  dry  arroyo,  (Willow  Springs  creek.) 

Thence  north  37°  west,  keeping  close  to  the  hills  on  the  right  and  towards 
three  remarkably  shaped  peaks  or  buttes,  to  Willow  Springs,  a  distance  of  15 

miles  from  the  Platte,  and  19.05  miles  from  Bissonette's.  At  5  o'clock  p.  m. 
camped  at  Willow  Springs.  Wood  (willow)  and  water  good,  grass  scarce.  A 

good  wagon  road  the  whole  of  this  day's  march,  with  the  exception  of  two  ravines 
near  the  spring,  which  may  be  made  good  with  very  little  labor. 

OBSERVATIONS  FOR  TIME  AND  LATITUDE  AT  THIS  CAMP. 

[J.  D.  Hutton,  observer  ;  G.  H.  Wallace,  time  keeper;  chronometer,  Bannard, 
1905  ;  sextant,  Troughton  &  Simms,  2812] 

*  Procyon. 

Chron.  time, 
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March  30. — Left  camp  at  7.30  a.  m.,  following  up  the  most  eastern  drain 
running  to  Willow  Springs  about  half  a  mile,  crossing  it  and  ascending  the 

spur  between  the  two  forks,  course  north  14°  east,  distance  2j  miles.  Thence 
north  1J  miles,  over  low  rolling  spurs  of  barren  land,  to  a  range  of  sand  hills 
running  from  the  divide  between  the  Platte  and  Shayenne  rivers,  toward  the 
Platte,  in  a  southwesterly  direction.  The  land-marks,  on  entering  the  sand  hills 
at  this  point,  are  of  some  importance  as  guides  through  them  They  are,  on  the 
left,  a  high,  round  hill  of  yellow  sand,  entirely  destitute  of  vegetation,  and 
beyond  it,  half  a  mile  distant,  and  to  the  right  of  the  trail,  a  rocky  bluff  point 
facing  west. 

The  best  road  found  through  the  sand  hills  was  on  a  general  course  of 

north  28°  west  from  the  before  mentioned  rocky  bluff;  winding  about  among 
the  hills  to  take  advantage  of  the  ground  without  deviating  much  from  the  given 
course.  The  distance  through  them  by  the  road  followed  was  three  and  a 
quarter  miles. 

These  hills  appear  to  be  a  spur  between  two  drains  running  to  the  Platte,  the 
summit  having  no  perceptible  surface  drainage;  the  basins  between  the  hills 
having  no  outlets  to  the  valleys  on  either  side.  The  whole  ridge  is  composed  of 
a  light  shifting  sand,  covered  in  places  with  a  scanty  growth  of  sage  and 
greasewood. 

The  trail,  after  leaving  these  hills,  passes  over  a  gently  rolling  prairie  across 
the  heads  of  a  drain  running  to  the  Platte  to  the  dividing  ridge  between  the 
waters  of  Powder  river  and  Platte,  two  and  three  quarter  miles  on  a  course  north 

28°  west  Thence  along  the  divide  north  75°  west  three  fourths  of  a  mile. 
Then  turning  down  a  spur  between  two  drains  running  to  Salt  creek  to  their 

junction,  north  16°  west,  6  miles  from  the  last  turning  point  on  the  dividing 
ridge.  Camped  at  this  point  at  3.15  p.  m.  Wood  (cottonwood,)  water,  and 

grass  good  and  abundant.  A  good  wagon  road  the  whole  of  this  day's  inarch, 
excepting  through  the  sand  hills,  where  it  is  bad,  without  any  capability  of 
being  made  better.  The  wheels  sinking  deep  in  the  sand  and  there  being  many 
unavoidable  sharp  pulls. 

OBSERVATIONS  FOR  TIME  AND  LATITUDE  AT  THIS  CAMP. 

[J.  D.  Hutton,  observer ;  George  H.  Wallace,  time  keeper ;  chronometer, 
Bannard,  1905  ;  sextant,  2812.1 
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March  21. — Left  camp  at  8  30  a.  m.,  following  the  trail  down  the  bed  of  the 
stream,  which  it  leaves  for  the  high  land  on  the  banks  at  a  point  about  11  miles 
from  the  morning  camp  ;  passing  around  the  head  of  the  deep  ravine^  and 

returning  again  to  the  creek  within  a  mile  and  a  half.  This  part  of  to-day's 
march  was  not  practicable  for  heavily  loaded  wagons  on  account  of  the  steepness 
of  the  ravines,  but  very  little  work  will  make  it  good. 

Apparently  the  traders  and  Indians  have  several  other  trails  at  this  place 
which  may  be  better  than  the  one  travelled.  One  down  the  bed  of  the  creek  is 
probably  the  best  when  the  creek  is  dry,  as  at  present.  Water  may  be  found 

in  holes  all  along  the  creek  on  this  day's  march;  no  timber,  grass  good.  The 
country  on  both  sides  of  Salt  creek  is  a  mass  of  broken  "  bad  land"  ridges,  run- 
ningto  the  northward,  only  one  tributary  ravine  of  considerable  size  running  to 
this  stream. 

Vegetation,  sage,  greasewood,  and  bunch-grass;  a  few  rushes  in  the  creek 
bottom. 

Exposed  strata  of  lignite  and  sandstone,  (21)  dipping  70°  southeast. 
Camped  on  Salt  creek  at  3  p.m.;  no  wood,  but  drift;  water,  alkaline;  grass 

good  and  abundant. 
April  1. — Left  camp  at  8.30  a.  m.  and  followed  the  creek  bed;  about  three 

miles  from  camp  passed  a  remarkable  bluff  on  the  west,  which  is  visible  from 
the  dividing  ridge  at  the  head  of  Salt  creek.  Its  summit-line  is  straight  and 
level,  with  two  abiupt  and  squarely  formed  notches;  bears  from  the  divide  north 
40°  west. 

At  10  miles  from  last  night's  camp  the  creek  turns  and  flows  due  west  for  a 
distance  of  one  and  a  half  mile,  where  it  receives  a  tributary  drain  from  the 
southwest.  The  traders  have  a  trail  turning  to  the  right,  leaving  the  creek  bed 

where  it  commences  to  trend  west,  and  passing-  over  the  hills  descends  again  to 
the  creek  five  miles  below,  saving  in  distance  about  two  miles.  It  is  said  to  be 
practicable  for  wagons.  Camped  at  3  p.  m.,  with  good  wood  and  grass.  Water 
plenty  ;  but  as  everywhere  else  on  this  creek  is  slightly  alkaline.  The  latter  part 

of  the  day's  march  passed  several  small  groves  of  stunted  cottonwood.  Water 
in  holes  at  intervals  of  one  or  two  miles.  The  road  passed  over  to-day,  like  that 
of  yesterday,  constantly  crosses  and  recrosses  the  creek,  passable  for  loaded 
wagons  in  dry  weather,  but  after  heavy  rains  the  creek  crossings  are  probably 
miry. 

Big  Horn  mountains  are  distinctly  visible  from  the  hills  on  either  side  of  the 
road. 

High  peaks  (cloud  and  snow  peaks)  bear  north  50°  west ;  end  of  spur  at 
Willow  creek,  north  72j°  west. 

April  2. — Left  camp  at  7  a.  m.  and  followed  the  old  trail  down  the  creek, 
which  flows  northwesterly  for  about  four  miles,  where  it  bends  off  to  the  east- 

ward. At  this  point  the  trail  ascends  the  hills  to  the  left,  crossing  a  spur  and 
descending  again  to  the  creek  about  two  miles  below,  cutting  off  a  large  bend. 
From  this  point  the  creek  trends  to  the  northeast  to  its  junction  with  Powder 

river,  a  distance  of  19J  miles  from  last  night's  camp. 
At  18  miles,  where  Salt  creek  enters  the  bottom  of  Powder  river,  left  the 

trail,  (which  strikes  Powder  river  four  miles  below,)  crossed  Salt  creek  and 
camped  on  the  right  bank  of  Powder  river,  300  yards  above  the  mouth  of  the 
creek;  100  yards  below  the  camp  there  is  a  good  ford  on  the  river,  40  yards 
wide,  one  foot  deep,  with  gravelly  bottom ;  good  banks  on  both  sides.  The 
road  to-day  has  been  more  direct  than  the  two  previous  days,  the  bends  in  Salt 
creek  being  larger  and  more  open,  affording  many  opportunities  of  cutting  across 
points,  thereby  saving  distance. 

At  seven  miles  from  last  camp  Salt  creek  receives  a  large  tributary  from  the 

southwest,  which  heads  in  Mildrum's  Pine  hill;  called  it  Pine  Hill  creek. 
Exposed  strata  of  lignite,  &c.,  dipping  about    10°  northeast   along  the  first 
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part  of  to-day's  march,  and  gradually  increasing  to  40°  at  five  miles  from  the 
mouth  of  the  creek.  The  only  perfectly  black  lignite  seen  was  three  thin  stratas, 
about  30  feet  apart  at  the  point  of  greatest  dip. 

The  valley  of  Powder  river,  at  the  mouth  of  Salt  creek,  is  well  timbered  with 
cottonwood  and  willow. 

April  3. — Left  camp  at  7  a.  m.  and  went  down  Powder  river  to  examine  the 
crossing  of  the  old  trail;  found  the  crossing  at  the  extreme  southern  bend  of  the 
river,  at  which  place  arc  several  deserted  houses.  The  crossing  is  miry,  and 
scarcely  passable  on  horseback  at  this  time;  the  traders  having  crossed  on  the 
ice  in  December.  All  trails  between  the  upper  and  lower  fords  lead  to  a  low 
gap  in  the  hills  about  three  miles  north  of  the  upper  and  two  miles  northwest  of 

the  lower  ford,  all  apparently  running  to  Crazy  Woman's  fork  of  Powder  river, 
a  distance  of  about  35  miles ;  said  to  be  without  water. 

From  the  upper  ford  to  the  Portuguese  houses  the  distance  is  about  three 
miles,  course  due  west. 

Notf,. — To  strike  the  upper,  and  by  far  the  best,  ford:  on  emerging  from 
the  broken  bluffs  bounding  the  valley  of  Salt  creek  to  the  more  open  valley  of 

Powder  valley,  the  road  ascends  a  low  hill,  from  which  Pumpkin  butte  is  dis- 
tinctly visible.  From  the  summit  of  this  hill  keep  north  20°  west,  cross  to  the 

left  bank  of  Salt  creek,  and  follow  it  down  to  a  lone  cottonwood  standing 
directly  on  the  creek  bank ;  here  the  lodge  trail  to  the  ford,  250  yards  distant, 
is  distinctly  visible,  being  apparently  much  travelled  by  Indians.  The  river  is 
not  fordable  at  other  points  than  those  mentioned,  even  at  low  water,  on  account 
of  the  miry  banks  on  each  side  of  the  channel,  of  a  different  character  from  any 
seen  on  the  same  river  below. 

Returned  to  camp  at  10.30  a.  m.,  and  moved  camp  up  Salt  creek  13.5  miles; 
camped,  with  wood,  water,  and  grass. 

OBSERVATIONS  FOR  TIME  AND  LATITUDE  AT  CAMP  ON  POWDER  RIVER,  APRIL  o, 
1860. 

[J.   D.   Hutton,  observer;  George  H.  Wallace,    time  keeper;    chronomter, 
Bannard,  1905  ;  sextant,  2812.J 
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April  4. — Left  camp  at  8  a.  m.,  following  the  old  trail  of  Salt  creek  19.5  miles, 
and  camped,  with  water  and  grass  ;  no  wood  but  drift. 

April  5. — Left  camp  at  7.30  a.m.,  following  the  old  trail  up  creek  20.7  miles, 
and  camped  at  the  nearest  water  to  the  head  of  Salt  creek.  Cottonwood  and 
grass  abundant. 

April  6. — Left  camp  at  8  a.  m.  on  the  old  trail  over  the  dividing  ridge  between 
Platte  and  Powder  rivers.  Five  miles  from  camp,  where  the  spur  leading  to 
the  water  on  the  head  of  Salt  creek  leaves  the  main  spur,  marked  the  spot  with 
a  pile  of  stone,  the  trail  being  scattered  and  indistinct  at  this  point.  Examined 
the  divide  for  a  trail  leading  towards  Platte  bridge.  Found  an  old  lodge  trail 
which  appears  to  keep  the  ridge  in  a  westerly  course  to  get  around  the  sand 
hills,  which  extend  to  the  Platte,  striking  that  river  a  short  distance  below  the 
bridge. 

Crossed  the  sand  hills  by  the  same  road  followed  before,  and  camped  at  Wil- 
low Springs. 

April  7. — Left  camp  at  Willow  Springs  at  7  a.  m.,  following  the  dry  bed  of  the 
stream.  At  one  and  a  half  mile  crossed  a  small  spur  from  the  sand  hills, 
impassable  for  loaded  wagons.  At  eight  miles  struck  the  trail  followed  in  going 
out. 

Crossed  the  Platte  two  and  a  half  miles  above  the  place  where  it  was  crossed 
going  out.  The  river  here  is  about  150  yards  wide,  two  feet  six  inches  deep, 
with  gravelly  bottom,  only  fordable  at  low  water. 

Arrived  at  winter  quarters,  Deer  creek,  at  3  p.  m.  Distance  to  Powder  river 
by  the  road  travelled  ninety-six  (96)  miles. 

0 
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41st  Congress,  )  SENATE.  <  Ex.  Doc. 
'3d  Session.        s  )    No.  51. 

L  E  T  T  E  R 

THE   SECRETARY  OF  WAR, 
COMMUNICATING 

The  report  of  Lieutenant  Gustavus  C.  Bonne  upon  the  so-called   Yellow- 
stone Expedition  of   1870. 

March  3,  1871. — Referred  to  the  Committee  on  Territories  and  ordered  to  be  printed. 

War  Department,  February  l>4,  1871. 
The  Secretary  of  War  has  the  honor  to  submit  to  the  Committee  on 

Territories  of  the  United  States  Senate  the  accompanying  report  of 
Lieutenant  Gustavus  C.  Doane,  United  States  Army,  upon  the  so-called 
Yellowstone  Expedition  of  1870,  and  to  recommend,  for  the  reasons 
stated  by  the  commander  of  the  Department  of  Dakota  and  the  General 
of  the  Army,  that  the  report  be  printed  for  public  information. 

W.  W.  BELKNAP, 
Secretary  of  War. 

Fort  Ellis,  Montana  Territory, 
Becember  15,  1875. 

Sir:  The  subjoined  special  order  was  received  from  your  office  by  me 
on  the  21st  of  August,  1870: 

[Special    Order   Xo.  100.— Extract. J 

Headquarters  Fort  Ellis,  Montana  Territory, 

August  21,  1870. 
II.  In  accordance  with  instructions  from  Headquarters  District  of  Montana,  Lieu- 

tenant G.  C.  Doane,  Second  Cavalry,  will  proceed  with  one  sergeant  and  four  privates 
of  Company  F,  Second  Cavalry,  to  escort  the  surveyor  general  of  Montana  to  the  falls 

and  lakes  of  the  Yellowstone,  and  return.  They  will  be  supplied  with  thirty  days'  ra- 
tions, and  one  hundred  rounds  of  ammunition  per  man.  The  acting  assistant  quarter- 

master will  furnish  them  with  the  necessary  transportation. 
By  order  of  Major  Baker. 

j.  g.  Macadams, 
First  Lieutenant  Second  Cavalry,  Acting  Post  Adjutant. 

In  obedience  to  the  above  order,  I  joined  the  party  of  General  II.  1). 
Washburn,  en  route  for  the  Yellowstone,  and  then  encamped  near  Fort 
Ellis,  Montana  Territory,  with  a  detachment  of  Company  F,  Second  Cav- 

alry, consisting  of  Sergeant  William  Baker,  Privates  Charles  Moore, 
John  Williamson,  William  Leipler,  and  George  W.  McConnell.  The 
detachment  was  supplied  with  two  extra  saddle  horses  and  live  pack 
mules  for  the   transportation  of  supplies.     A  large  pavilion  tent  was 
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carried  for  the  accommodation  of  the  whole  party,  in  case  of  stormy 
weather  being  encountered ;  also  forty  days7  rations  and  an  abundant 
supply  of  ammunition.  The  party  of  civilians  from  Helena  consisted  of 
General  H.  D.  Washburn,  surveyor  general  of  Montana,  Hon.  U.  P. 
Laugford,  Hon.  T.  0.  Everts,  Judge  C.  Hedges,  Samuel  T.  Hauser, 
Warren  C.  Gillette,  Benjamin  C.  Stickney,  jr.,  Walter  Trumbull, 
and  Jacob  Smith,  all  of  Helena,  together  with  two  packers  and  two 
cooks.  They  were  furnished  with  a  saddle  horse  apiece,  and  nine  pack 
animals  for  the  whole  outfit ;  they  were  provided  with  one  aneroid 
barometer  and  one  thermometer,  and  several  pocket  compasses,  by 
means  of  which  observations  were  to  be  taken  at  different  points  on  the 
route. 

First  day. — We  left  Fort  Ellis  on  the  morning  of  the  22d,  taking  the 
road  to  the  Yellowstone  River,  in  an  easterly  direction. 

Barometer,  25.25;  thermometer,  92°  noon;  elevation,  4,911  feet. 
This  road  follows  the  general  course  of  the  East  Gallatin,  over  a  hilly 

country  of  limestone  formation,  with  scattering  pine  timber  on  the  north- 
ern slopes.  The  ravines  and  small  valleys  are  grown  up  with  quaking 

aspens  and  willows.  The  strata  of  rockare  nearly  perpendicular,  com- 
posed of  cliff  limestones,  interspersed  with  shales  and  slate,  having  nearly 

a  vertical  dip  to  the  westward,  and  greatly  broken  up  by  volcanic  agen- 
cies underneath.  Six  miles  from  Fort  Ellis  we  crossed  the  Yellowstone 

divide,  a  ridge  of  considerable  height,  forming  the  apex  of  two  water 
sheds;  one  sloping  to  the  Gallatin,  the  other  to  the  Yellowstone.  At 
the  point  of  crossing  the  ridge  is  depressed  several  hundred  feet  below 
its  usual  altitude,  allowing  a  tolerable  wagon  road  over  the  pass.  The 
summit  affords  a  fine  view  of  the  beautiful  Gallatin  Valley,  with  its  cor- 

don of  snow-capped  peaks,  its  finely  timbered  water-courses,  and  its 
long  grassy  declivities,  dotted  with  the  habitations  of  pioneers,  and 
blooming  with  the  fruits  of  industry  now  ready  for  harvest. 

Barometer,  24.10;  thermometer,  70°;  elevation,  G,140  feet. 
At  the  head  of  the  East  Gallatin  ravine  a  fine  seam  of  coal  has  been 

st  ruck  in  the  bed  of  the  stream,  where  it  can  be  worked  to  advantage,  be- 
neath the  carboniferous  limestone  found  in  such  localities.  We  traveled 

thence  through  a  natural  pass  between  high  ridges,  and  down  a  gentle 
declivity  about  three  miles,  striking  the  valley  of  Trail  Greek  leading  to 
the  Y>llowstone,  and  camping  on  this  creek  at  a  point  distant  about  fif- 

teen miles  from  Fort  Ellis.  This  stream  is  shut  in  by  high  hills,  wooded 
at  the  summits,  and  with  grassy  slopes.  Occasionally  masses  of  lava 
are  seen  projecting  from  the  highest  points.  The  valley  formation  is 
composed  of  the  debris  washed  down  from  the  hills,  together  with  traces 
of  original  drift.  Trail  Creek  at  the  place  of  our  encampment  is  a  small 
sized  trout  stream  of  great  clearness  and  purity ;  the  general  direction 
of  the  stream  is  southeast. 

Barometer,  24.30  ;  morning,  thermometer,  54°  ;  elevation,  5,803  feet. 
Second  day. — On  the  23d  we  followed  the  valley  of  Trail  Creek  twelve 

miles,  to  within  sight  of  the  valley  of  the  Yellowstone.  Approaching 
the  river  the  country  became  more  and  more  volcanic  in  appearance, 
with  large  masses  of  basaltic  lava  cropping  out  from  the  high  ridges 
on  the  right  and  left.  Many  of  these  masses  showed  a  perpendicular 
front  of  several  hundred  feet,  with  projections  resembling  towers,  cas- 

tles, and  other  objects  of  interest.  Several  miles  away  on  the  right,  in 
the  highest  range  bordering  the  valley,  is  Pyramid  Mountain,  a  snow- 

capped peak,  and  further  to  the  southward  a  long  range,  also  covered 
with  snow.  On  the  left  of  the  valley  the  foot-hills  were  clothed  with  beau- 

tiful verdure,  and  the  higher  summits  of  the  ranges  grown  up  with  pine 
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timber.  Crossing  a  low  ridge,  in  the  afternoon,  we  came  in  full  sight  of 
the  Yellowstone  Valley  and  stream.  The  view  from  this  point  was  ex- 

tremely grand,  covering  a  vista  of  some  thirty  miles  along  the  river  of 
the  valley,  which  is  here  several  miles  wide,  and  shut  in  by  volcanic 
mountains  of  immense  height  on  the  opposite  side.  These  peaks  are  of 
a  dark  lava,  with  ragged  summits  that  stand  out  in  bold  relief  against 
the  sky.  Heavy  masses  of  snow  fill  the  upper  ravines,  in  the  summer 
time  feeders  of  hundreds  of  springs,  which  trickle  through  dense  masses 
of  forest  on  the  mountain  sides.  The  valley  descends  from  the  foot- 

hills in  gentle  declivities,  covered  with  luxuriant  grass,  and  the  channels 
of  numerous  streams  come  down  from  the  ranges  above  on  either  side. 

Descending  to  the  valley  we  followed  up  the  stream,  camping- at  Butler's 
Ranch,  eight  miles  above.  A  few  antelope  were  seen  during*  the  day, 
but  no  other  game.  Distance  traveled  twenty  miles.  In  the  afternoon 
we  met  several  Indians  belonging  to  the  Crow  agency,  thirty  miles  be- 

low, in  the  evening"  a  severe  rain  storm  set  in,  lasting'  with  intervals 
throughout  the  night,  and  on  the  following- morning  the  mountains  were 
covered  with  newly-fallen  snow.  We  remained  in  camp  at  Butler's 
until  12  o'clock  on  the  24th'. 

Third  day. — Throughout  the  forenoon  it  rained  occasional  showers, but 
before  12  o'clock  the  clouds  rolled  away  in  heavy  masses  along'  the 
mountain  sides,  the  sun  came  our,  and  the  atmosphere  was  clear  again. 

From  this  point  a  beautiful  view  is  obtained;  the  mining'  camp  of  Emi- 
grant Gulch  is  nearly  opposite,  on  a  small  stream  coming' down  from  the 

mountains,  on  the  opposite  side  of  the  river.  A  few  settlements  have 
been  made  in  this  immediate  vicinity,  and  small  herds  of  cattle  range 
at  will  over  the  broad  extent  of  the  valley.  Our  camp  was  situated  at 
the  base  of  the  foot-hills,  near  a  small  grove,  from  which  flowed  several 
large  springs  of  clear  water,  capable  of  irrigating-  the  whole  bottom  in 
front.  The  soil  here  is  very  fertile,  and  lies  favorably  for  irrigation  ; 
timber  is  convenient,  water  everywhere  abundant,  and  the  climate  for 
this  region  remarkably  mild.  Residents  informed  me  that  snow  seldom 
fell  in  the  valley.  Stock  of  every  kind  subsist  through  the  winter  with- 

out being-  fed  or  sheltered.  Excepting  the  Judith  Basin,  I  have  seen  no 
district  in  the  western  Territories  so  eligible  for  settlement  as  the  upper 
valley  of  the  Yellowstone.  Several  of  the  party  were  very  successful 
during  the  morning  in  fishing  for  trout,  of  which  we  afterward  had  an 
abundant  and  continued  supply.  The  Yellowstone  here  is  from  fifty  to 
one  hundred  yards  wide,  and  at  the  lowest  stage  four  feet  deep  on  the 

riffles,  running-  over  a  bed  of  drift  boulders  and  gravel,  witli  a  very 
rapid  current.  The  How  of  water  is  fully  equal  to  that  of  the  Missouri 
at  Fort  Benton,  owing  to  the  rapidity  of  the  current,  though  the  chan- 

nel is  much  more  narrow. 

The  Yellowstone  trout  are  peculiar,  being-  the  largest  variety  of  the 
genus  caught  in  waters  flowing'  east.  Their  numbers  are  perfectly  fabu- 

lous, but  their  appetites  extremely  dainty.  One  may  fish  with  the  finest 
tackle  of  eastern  sportsmen,  when  the  water  appears  to  be  alive  with 
them,  all  day  long  without  a  bite.  Grasshoppers  are  their  peculiar 
weakness,  and  using  them  for  bait  the  most  awkward  angler  can  fill  a 
champagne  basket  in  an  hour  or  two.  They  do  not  bite  witli  the  spiteful 
greediness  of  eastern  brook  trout,  but  amount  to  much  more  in  the  way 
of  subsistence  when  caught.  Their  flesh  is  of  a  bright  yellow  color  on 
the  inside  of  the  body,  and  of  a  flavor  unsurpassed.  The  barometer 
stood  here  25.10;  thermometer,  40°;  elevation,  4,837  feet. 

We  moved  in  the  afternoon  at  2.30  p.  m.,  following'  the  course  of  the 
valley,  crossing  several  small  streams  and  numerous  dry  gulches  on  the 
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way.  After  traveling  about  six  miles  we  crossed,  by  a  difficult  pathway, 
a  spur  of  the  mountain,  coming  down  with  a  bluff  bank  on  the  edge  of 
the  stream,  beyond  which  the  valley  opened  out  to  a  bottom  of  large 
extent  and  great  beauty,  back  of  which  the  foot-hills  rose  up  in  success- 

ive plateaus  to  the  summit  range.  On  the  opposite  side  the  steep  lava 
mountains  came  in  close  to  the  stream,  their  lofty  fronts  covered  with 
stunted  timber,  and  their  summits  of  naked  granite  piercing  the  sky. 
Several  small  streams  ran  in  from  the  right,  their  banks  bordered  with 
wild  cherry  and  cottonwood,  the  branches  of  the  former  broken  down 
in  many  places  by  grizzly  bears  in  gathering  the  fruit.  A  large  portion 
of  the  bottom  land  is  subject  to  overflow  by  the  mountain  streams,  and 
bears  a  crop  of  grass,  in  many  places  waist-high.  The  river  is  skirted 
with  shrubbery  and  cedars,  the  latter  having  short,  thick  trunks,  too 
short  for  ordinary  lumber,  but  yielding  most  beautiful  material  for  small 
cabinet  work,  and  of  a  nature  susceptible  of  an  exquisite  finish.  We 
followed  up  this  valley  about  six  miles,  and  camped  on  the  bank  of  the 
stream  upon  a  high  plateau  of  drift  boulders,  and  at  the  opening  of  an 
immense  canon,  the  lower  canon  of  the  Yellowstone.  Our  mess  table 
was  here  supplied  with  antelope,  hare,  ducks,  and  grouse  killed  during 
the  day,  with  fish  caught  ad  libitum  in  the  afternoon.  Guards  were 
established  here  during  the  night,  as  there  were  signs  of  a  party  of 
Indians  on  the  trail  ahead  of  us,  all  the  members  of  the  party  taking 
their  tours  of  this  duty,  and  using  in  addition  the  various  precautions 
of  lariats,  hobbles,  &c.,  not  to  be  neglected  while  traveling  through  this 
country.  The  night  was  very  clear  and  somewhat  chilly,  a  strong  wind 
setting  in  down  the  canon  toward  morning.  From  observations  taken 
at  this  point  it  appears  that  the  maximum  variation  between  high  and 
low-water  mark  in  the  Yellowstone  is  less  than  eight  feet.  Distance 
VI  miles. 

Fourth  day. — Morning  of  the  25th,  barometer  25.10;  thermometer,  40°; 
elevation,  4,837  feet.  Threading  our  way  for  a  distance  of  one  mile 
among  the  enormous  granite  boulders,  we  came  to  the  foot  of  the  canon, 
through  which  the  trail  was  very  narrow,  admitting  but  one  animal  at 
a  time,  and  passing  over  a  high  spur  of  the  mountain  overlooking  the 
river,  which  at  this  point  is  forced  in  tremendous  rapids,  surging  through 
a  narrow  gorge  and  over  immense  boulders  in  the  bed  of  the  stream. 
The  lava  walls  rise  hundreds  of  feet  above  this  trail,  which  passes  in 
many  places  under  projecting  boulders,  holding  tenure  of  their  places 
by  a  very  slight  gravitation,  and  threatening  continually  a  resumption 
of  their  journey  to  the  river  bed  below.  Huge  masses  of  trachyte  lava, 
heaped  together  in  every  conceivable  form,  obstruct  the  narrow  way, 
affording  refuge  in  their  interstices  to  numbers  of  rattlesnakes,  which 
made  hostile  demonstrations  on  being  disturbed,  and  remained  masters 
of  the  situation  after  we  had  passed.  After  scrambling  over  rocks  for 
a  distance  of  two  miles,  we  came  to  where  the  valley  opens  again  slightly, 
and  the  trail  leaving  the  river  passes  to  the  summit  of  a  ridge  on  the 
right,  where  we  found  at  an  elevation  1,000  feet  above  the  river  a 
small  but  beautiful  lake.  On  descending  presently  from  the  mountain 
we  again  entered  the  river  valley,  which  was  here  from  one  and  a  half 
to  two  miles  wide.  The  rock  formation,  after  passing  the  narrow  gorge, 
was  of  limestone  strata,  with  superincumbent  sandstones  and  shales; 
small  deposits  of  gypsum  appeared,  and  over  all  drift  boulders  were 
scattered,  even  on  the  summits  of  the  higher  hills ;  behind  these  granite 
peaks  rose  up,  worn  at  their  bases  by  the  drift  currents.  The  soil  here 
lost  its  fertility,  the  level  lands  being  covered,  with  a  heavy  growth  of 
sage  brush,  and  the  few  streams  of  water  impregnated  with  alkali.    The 
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general  trend  of  the  river  is  to  the  southeast.  About  noon  we  passed 
a  very  singular  formation  on  the  right;  the  strata  of  limestone  turned 
up  edgewise  formed  a  hill  several  hundred  feet  in  height,  on  the  face  of 
which  the  softer  portions  of  the  strata  having  been  washed  away  caused 
the  more  solid  limestones  to  stand  out  from  the  hillside  in  two  immense 
walls,  the  crests  of  which  were  covered  with  stunted  pine  trees.  Near 
these  a  dark  stratum  of  coal  Avas  visible,  also  a  red  stratum,  reported  to 
be  cinnabar,  which  we  did  not,  however,  examine.  From  this  point  to 
the  mouth  of  Gardiner's  River,  a  distance  of  twelve  miles,  the  valley 
was  full  of  original  drift.  The  boulders  were  of  Quincy  granite,  and, 

wherever  found,  were  worn  oft'  smooth  as  if  by  the  action  of  water.  The ground  rose  rapidly  as  we  proceeded,  passing  from  a  dead  level  alkali 
plain  to  a  succession  of  plateaus,  covered  slightly  with  a  sterile  soil, 
through  which  the  limestones  cropped  out  constantly.  In  many  places 
deep  ravines  were  worn  down  in  the  strata  by  the  waters  from  the  melt- 

ing snows;  numerous  springs  were  seen  far  up  on  the  mountain  sides, 
but  their  waters  sank  among  the  arid  foot-hills  without  reaching  the 
river.  This  desert  region,  inclosed  by  mountains  covered  with  verdure, 
and  on  the  banks  of  a  large  stream,  is  one  of  the  anomalies  common  in 
the  West,  where  the  presence  of  limestones  or  sandstones,  in  horizontal 
strata  especially,  almost  always  means  want  of  water,  and  consequent 
desolation.  We  camped  at  the  mouth  of  Gardiner's  Eiver,  a  large 
stream  coming  in  through  a  deep  and  gloomy  canon  from  the  south. 
This  w7as  our  first  poor  camping  place,  grass  being  very  scarce,  and  the 
slopes  of  the  range  covered  entirely  with  sage  brush.  From  this  camp 
was  seen  the  smoke  of  fires  on  the  mountains  in  front,  while  Indian 
signs  became  more  numerous  and  distinct.  Many  prospect  holes  of 
miners  were  passed  during  the  day,  and  several  abandoned  camps  of 
the  previous  year.  The  river  at  this  point  shrinks  to  half  its  usual 
size,  lost  among  the  boulders  of  the  drift,  immense  masses  of  which 
choke  up  the  stream  in  many  places,  forming  alternate  pools  and  rapids, 
which  afforded  great  delight  to  the  fishermen  of  our  party.  Some  of 
the  huge  masses  of  granite  in  the  bed  of  the  stream  are  hollowed  out 
by  the  action  of  the  water  into  many  singular  forms.  We  here  found 
numerous  specimens  of  petrified  wrood,  but  no  traces  of  fossils,  except 
in  the  solid  limestone  of  the  higher  ledges.  Two  or  three  miles  above, 
and  on  the  opposite  side  of  the  Yellowstone  from  this  point,  is  the  mouth 
of  Bear  Gulch,  an  almost  inaccessible  mining  district,  not  being  worked 
at  present,  but  said  to  yield  well  during  the  season  of  operations. 
Distance  18  miles. 

Morning — Barometer,  24.80;  thermometer,  49° ;  elevation,  5,215  feet. 
Noon — Barometer,  23.10;  thermometer,  72°;  elevation,  7,331  feet. 

Fifth  day — August  26. — We  left  camp  at  11  o'clock  a.  m.,  and  crossed 
Gardiner's  River,  which  at  this  point  is  a  mountain  torrent  about  twenty 
yards  wide  and  three  feet  in  depth.  We  kept  the  Yellowstone  to  our 
left,  and  finding  the  canon  impassable  passed  over  several  high  spurs 
coming  down  from  the  mountains,  over  which  the  way  was  much  ob- 

structed by  falling  timber,  and  reached,  at  an  elevation  of  7,331  feet,  an 
immense  rolling  plateau  extending  as  far  as  the  eye  could  reach.  This 
elevated  scope  of  country  is  about  thirty  miles  in  extent,  with  a  general 
declivity  to  the  northward.  Its  surface  is  an  undulated  prairie  dotted 
with  groves  of  pine  and  aspen.  Numerous  lakes  are  scattered  through- 

out its  whole  extent,  and  great  numbers  of  springs,  which  flow  down  the 
slopes  and  are  lost  in  the  volume  of  the  Yellowstone.  The  river  breaks 
through  this  plateau  in  a  winding  and  impassable  canon  of  trachyte 
lava  over  2,000  feet  in  depth;  the  middle  cafion  of  the  Yellowstone, 
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rolling  over  volcanic  boulders  in  some  places,  and  in  others  forming- 
still  pools  of  seemingly  fathomless  depth.  At  one  point  it  dashes  here 
and  there,  lashed  to  a  white  foam,  upon  its  rocky  bed ;  at  another  it  sub- 

sides into  a  crystal  mirror  wherever  a  deep  basin  occurs  in  the  channel. 
Numerous  small  cascades  are  seen  tumbling  from  the  rocky  walls  at 
different  points,  and  the  river  appears  from  the  lofty  summits  a  mere 
ribbon  of  foam  in  the  immeasurable  distance  below.  This  huge  abyss, 
through  Avails  of  flinty  lava,  has  not  been  worn  away  by  the  waters,  for 
no  trace  of  fluvial  agency  is  left  upon  the  rocks  ;  it  is  a  cleft  in  the  strata 
brought  about  by  volcanic  action,  plainly  shown  by  that  irregular  struc- 

ture which  gives  such  a  ragged  appearance  to  all  such  igneous  forma- 
tions. Standing  on  the  brink  of  the  chasm  the  heavy  roaring  of  the 

imprisoned  river  comes  to  the  ear  only  in  a  sort  of  hollow,  hungry  growl, 
scarcely  audible  from  the  depths,  and  strongly  suggestive  of  demons  in 
torment  below.  Lofty  pines  on  the  bank  of  the  stream  "  dwindle  to 
shrubs  in  dizziness  of  distance."  Everything  beneath  has  a  weird  and 
deceptive  appearance.  The  water  does  not  look  like  water,  but  like  oil. 
Numerous  fish-hawks  are  seen  busily  plying  their  vocation,  sailing  high 
above  the  waters,  and  yet  a  thousand  feet  below  the  spectator.  In  the 
clefts  of  the  rocks  down,  hundreds  of  feet  down,  bald  eagles  have  their 
eyries,  from  which  we  can  see  them  swooping  still  further  into  the  depths 
to  rob  the  ospreys  of  their  hard-earned  trout.  It  is  grand,  gloomy,  and 
terrible;  a  solitude  peopled  with  fantastic  ideas;  an  empire  of  shad- 

ows and  of  turmoil.  The  great  plateau  had  been  recently  burned 
off  to  drive  away  the  game,  and  the  woods  were  still  on  fire  in 
every  direction.  In  the  morning  I  had  ridden  toward  on  the  trail 
hoping  to  find  a  passage  through  the  canon,  and  after  having  endeav- 

ored to  descend  its  precipitous  banks  in  several  places  without  suc- 
cess, I  had  climbed  to  the  summit  of  the  plateau  and  followed  the 

trail  of  two  hunters  who  had  camped  with  us  on  the  previous  night  and 
were  gone  in  advance  after  game.  Mr.  Everts  and  Private  Williamson 
accompanied  me;  the  latter  killed  an  antelope  on  the  trail  immediately 
after  reaching  the  summit,  which  we  left  as  an  indication  to  the  party 
following.  Our  course  led  along  the  great  plateau,  about  three  miles  to 
the  right  of  the  canon,  toward  which  the  ground  fell  off  with  a  slight 
declivity.  Passing  over  the  high  rolling  prairie  for  several  miles,  we 
struck  at  length  a  heavy  Indian  trail  leading  up  the  river,  and  finding 
a  small  colt  abandoned  on  the  range,  we  knew  they  were  but  a  short  dis- 

tance ahead  of  us.  The  plateau  formation  is  of  lava,  in  horizontal  lay- 
ers, as  it  cooled  in  a  surface  flow ;  these  have  been  upheaved  in  places 

by  a  subterraneous  action  into  wave-like  undulations,  and  occasionally 
granite  shafts  protrude  through  the  strata,  forming  landmarks  at  once 
permanent,  and  generally  of  picturesque  form.  They  resemble  dark  ice- 

bergs stranded  in  an  ocean  of  green ;  rising  high  above  the  tops  of  the 
trees,  in  wooded  districts,  or  standing  out  grim  and  solid  on  the  grassy 
expanse  of  the  prairie  land.  On  the  lower  verge  of  this  plateau  we  bade 
farewell  to  drift,  its  altitude  being  far  above  the  line  of  operations  of  the 
ice  period.  I  noticed  that  the  grass  in  many  places  was  here  too  green 
to  burn,  though  already  parched  in  the  lower  valleys  we  had  already 
traversed,  and  that  many  flowers  were  just  in  bloom.  It  was  still  early 
summer  in  this  elevated  region,  far  above  the  perpetual  snow  line  of 
the  mountains  on  the  Gallatin. 

In  the  afternoon  the  trail  led  us  through  a  deep  canon  to  the  south, 
which  opened  out  on  a  small  valley  at  the  confluence  of  the  East  Fork 
of  the  Yellowstone.  The  main  stream  here  turns  to  the  southwest,  the 
branch  coming  in  through  a  deep  rocky  valley  in  a  course  due  east. 
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The  opening  formed  at  the  junction  of  the  two  streams  is  probably  three 
miles  in  diameter,  and  of  nearly  circular  shape.  The  mountains  on  the 
opposite  side  and  toward  the  head  of  the  East  Fork  are  composed 
wholly  of  lava,  heaped  up  in  every  imaginable  form.  In  the  center 
of  the  valley  rises  a  table  mountain,  perpendicular  on  its  sides,  and 
capped  with  a  horizontal  stratum  of  trap  rock  about  fifty  feet  in  depth  ; 
standing  isolated  in  the  surrounding  level  valley,  and  between  the 
channels  of  the  two  streams,  it  has  a  very  singular  and  remarkable  ap- 

pearance. The  channel  of  the  Yellowstone,  where  it  enters  this  valley, 
cuts  to  the  depth  of  800  feet,  through  a  bed  of  gypsum,  overlaid  by  a 
stratum  of  trap,  the  columns  of  which  show  great  perfection  of  crystal- 

lization. The  valley  itself  abounds  in  springs,  small  lakes,  and  marshes. 
The  slopes  and  ravines  to  the  right  and  beyond  the  Yellowstone  are 
heavily  timbered  with  pine,  affording  a  strong  contrast  to  the  bare  rocks 
on  the  opposite  side  of  East  Fork. 

Descending  from  the  plateau  through  a  steep  ravine  into  the  valley, 
and  skirting  for  a  distance  of  two  miles  a  swampy  flat,  we  came  to  the 
first  warm  spring  found  on  the  route.  This  spring  is  on  the  right  of  the 
trail,  and  of  small  size;  temperature,  milk-warm,  and  highly  impreg- 

nated with  sulphur.  Passing  thence,  the  trail  leads  over  a  spur  of  the 
mountain  coming  in  from  the  right,  and  through  a  deep  ravine,  crossing 
Warm  Spring  Creek,  where  we  camped  for  the  night,  in  company  with 
the  two  hunters  aforementioned.  The  remainder  of  the  party  did  not 
arrive  until  the  next  day.  We  passed,  a  mile  before  going  into  camp, 

near  a  small  lake,  the  "wickey  ups*7  of  fifteen  lodges  of  Crows,  the  In- dians whose  trails  we  had  been  following  across  the  plateau.  Distance 
traveled  18  miles. 

Sixth  day — August  27. — Barometer,  23.70;  thermometer,  morning,  40°; 
elevation,  6,5fG  feet.  We  remained  in  camp  at  Hot  Spring  Creek  await- 

ing the  arrival  of  the  rest  of  the  party.  In  the  morning  I  rode  down  to 
the  confluence  of  the  two  rivers  and  found  the  East  Fork  to  be  a  smaller 

stream  than  Gardiner's  River.  This  valley  showed  evidence  of  dimin- 
ished volcanic  action,  calcareous  mounds  being  frequently  seen,  which 

had  originated  in  the  action  of  hot  springs,  the  waters  of  which  had 
now  ceased  to  Mow.  The  valley  was  full  of  drift,  and  numerous  pros- 

pect holes  indicated  the  enterprise  of  the  miners  in  penetrating  these 
unknown  regions  thus  far.  At  the  mouth  of  Hot  Spring  Creek  we 
found  a  system  of  sulphurous  and  mineral  springs  distributed  for  a  dis- 

tance of  two  miles  in  the  bottom  of  the  deep  canon  through  which  the 
river  runs.  These  springs  were  invariably  small,  several  of  them  hav- 

ing the  temperature  at  the  boiling  point ;  many  of  them  were  highly 
sulphurous,  having  in  fact  more  sulphur  than  they  could  carry  in  solu- 

tion, and  depositing  it  in  yellowish  beds  along  their  courses.  Several 
of  them  were  impregnated  with  iron,  alum,  and  other  substances.  The 
sulphurous  fumes  could  be  detected  at  the  distance  of  half  a  mile.  The 
gypsum  walls  of  the  canon  were  very  remarkable,  the  excess  of  sulphur 
in  the  combination  over  the  proportion  of  limestone  giving  a  brilliant 
yellow  color  to  the  rocks  in  many  places.  The  formation  was  usually 
very  friable,  falling  with  a  natural  slope  to  the  edge  of  the  stream,  but 
occasionally  masses  of  a  more  solid  nature  projected  from  the  wall  in 
curious  shapes  of  towers,  minarets,  &c,  while  above  and  over  all  the 
solid  ledge  of  trap,  with  its  dark  and  well-defined  columns,  made  a  rich 
and  beautiful  border  inclosing  the  pictured  rocks  below. 

Standing  on  the  margin  of  the  stream,  a  few  hundred  yards  further 
down,  is  Column  Rock,  a  huge  pile  of  alternate  layers  of  basalt  and 
amygdaloid  cement,  several  hundred  feet  in  height,  surmounted  by  a 
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pinnacle  oi'  trap,  the  columns  of  which  are  exactly  perpendicular,  and of  a  perfect  outline.  The  great  curiosity  of  the  locality,  however,  is  the 
Tower  Fall  of  Hot  Spring  Creek,  where  that  stream  is  precipitated,  in 
one  unbroken  body,  from  an  amygdaloid  ledge,  a  sheer  descent  of  115 
feet,  into  a  deep  gorge,  joining  the  Yellowstone  a  few  hundred  yards 
below.  At  the  crest  of  the  fall  the  stream  has  cut  its  way  through 
amygdaloid  masses,  leaving  tall  spires  of  rock  from  50  to  100  feet  in 
height,  and  worn  in  every  conceivable  shape.  These  are  very  friable, 
crumbling  under  slight  pressure;  several  of  them  stand  like  sentinels 
on  the  very  brink  of  the  fall.  A  view  from  the  summit  of  one  of  these 
spires  is  exceedingly  beautiful;  the  clear  icy  stream  plunges  from  a 
brink  100  feet  beneath  to  the  bottom  of  the  chasm,  over  200  feet  below, 
and  thence  rushes  through  the  narrow  gorge,  tumbling  over  boulders 
and  tree  trunks  fallen  in  the  channel.  The  sides  of  the  chasm  are  worn 

away  into  caverns  lined  with  variously-tinted  mosses,  nourished  by 
clouds  of  spray  which  rise  from  the  cataract ;  while  above,  and  to  the 
left,  a  spur  from  the  great  plateau  rises  above  all,  with  a  perpendicular 
front  of  100  feet.  The  fall  is  accessible  either  at  the  brink  or  foot,  and 
tine  views  can  be  obtained  from  either  side  of  the  canon.  In  appear- 

ance, they  strongly  resemble  those  of  the  Minnehaha,  but  are  several 
times  as  high,  and  run  at  least  eight  times  the  volume  of  water.  In  the 

basin  we  found  a  large  petrified  log  imbedded  in  the  debris.  Nothing- 
can  be  more  chastely  beautiful  than  this  lovely  cascade,  hidden  away 
in  the  dim  light  of  overshadowing  rocks  and  woods,  its  very  voice 
hushed  to  a  low  murmur,  unheard  at  the  distance  of  a  few  hundred 
yards.  Thousands  might  pass  by  within  a  half  mile  and  not  dream  ot 
its  existence;  but  once  seen,  it  passes  to  the  list  of  most  pleasant  mem- 

ories. In  the  afternoon  the  remainder  of  the  party  arrived,  having  lost 
tha  trail  on  the  previous  day. 

Seventh  day — August  28. — We  remained  in  camp,  visiting  the  different 
localities  of  interest  in  the  neighborhood.  The  Indians  we  had  been 
following  crossed  the  river  a  short  distance  above  the  mouth  of  Hot 
Spring  Creek,  on  what  is  known  as  the  Bannack  Trail,  leading  from  the 
headwaters  of  the  Snake  River,  around  by  the  way  of  the  headwaters 
of  the  Madison  and  Gallatin  Rivers,  and  through  this  district  to  the 
great  buffalo  range  between  here  and  the  Missouri.  The  two  hunters 
previously  spoken  of  followed  this  trail  across  the  range  to  the  head  of 
Rose  Bud  Creek.  They  found  on  the  headwaters  of  the  East  Fork  the 
skeletons  of  two  hunters  murdered  by  the  Indians  two  years  ago.  They 
also  report  the  existence  of  numerous  hot  springs,  geysers,  jets  of  steam 
issuing  from  the  rocks,  and  other  curiosities,  at  different  points  about 
the  sources  of  that  stream.  They  report  the  country  beyond  the  range, 
at  the  distance  of  70  miles,  to  fall  off  to  a  rolling  prairie,  black  with 
buffalo  as  far  as  the  eye  can  reach.  They  found  strong  indications  of 
gold  on  the  head  of  Rose  Bud,  but  were  deterred  from  prospecting  for 
fear  of  the  Sioux. 

Since  leaving  Fort  Ellis  I  had  suffered  considerably  with  a  pain  in 
the  thumb  of  my  right  hand,  which  was  now  increased  to  such  an  extent 
as  to  amount  to  absolute  torture.  I  had  it  lanced  here  three  times  to 

the  bone  with  a  very  dull  pocket-knife,  in  the  hope  of  relief,  which, 
however,  did  not  come.  It  proved  a  felon  of  the  most  malignant  class, 
and  was  destined  to  subject  me  to  infernal  agonies.  I  passed  the  night 
walking  in  front  of  the  camp-fire,  with  a  wet  bandage  around  my  arm 
to  keep  down  the  pain. 

Eighth  day — August  29. — We  broke  camp  about  8  o'clock  and  for  a  dis- 
tance of  six  miles  climbed  the  divide  separating  Warm  Spring  Creek 
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from  the  Yellowstone,  skirting  along  the  canon  of  the  former  stream. 
The  ground  for  that  distance  rises  very  rapidly,  and  is  much  broken  by 
creek  beds  running  parallel  with  the  river.  Following  the  highest 
ridges  we  presently  come  to  a  point  from  whence  could  be  overlooked 
the  Grand  Canon,  cleaving  the  slopes  and  breaking  through  the  lofty 
mountain  ranges  directly  in  front.  Its  perpendicular  sides,  wherever 
visible,  of  the  yellow  sulphuric  tint  above  described,  and  its  crest  on 
either  side  of  the  river,  mantled  with  heavy  timber,  extending  beyond 
in  an  unbroken  forest  as  far  as  the  eye  could  reach.  This,  the  upper 
canon  of  the  Yellowstone,  is  about  twenty  miles  in  length,  reaching  to 
the  foot  of  the  Great  Falls,  is  impassable  throughout  its  whole  extent, 

and  only  accessible  to  the  water's  edge  at  a  few  points  and  by  dint  of 
severe  labor.  Through  the  mountain  gap  formed  by  the  canon,  and  on 
the  interior  slopes  some  twenty  miles  distant,  an  object  now  appeared, 
which  drew  a  simultaneous  expression  of  wonder  from  every  one  in  the 
party.  A  column  of  steam,  rising  from  the  dense  woods  to  the  height 
of  several  hundred  feet,  became  distinctly  visible.  We  had  all  heard 
fabulous  stories  of  this  region,  and  were  somewhat  skeptical  of  appear- 

ances. At  first  it  was  pronounced  a  fire  in  the  woods,  but  presently 
some  one  noticed  that  the  vapor  rose  in  regular  puffs,  as  if  expelled  with 
a  great  force.  Then  conviction  was  forced  upon  us.  Jt  was,  indeed,  a 
great  column  of  steam,  puffing  away  on  the  lofty  mountain  side,  escap- 

ing with  a  roaring  sound  audible  at  a  long  distance,  even  through  the 
heavy  forest.  A  hearty  cheer  rang  out  at  this  discovery,  and  we  pressed 
onward  with  renewed  enthusiasm.  Following  the  ridge  leading  to  the 
peak  nearest  the  canon,  and  the  highest  of  the  range,  we  were  soon  at 
its  base;  then  making  a  detour  to  the  right,  crossing  several  ugly 
ravines  and  through  a  gap  in  the  ridge,  we  passed  over  the  Elephant's 
Back  and  entered  the  great  basin  of  the  Yellowstone  Lake.  Observations 
were  taken  from  the  summit  of  the  peak,  which  Ave  named  Mount  Wash- 

burn. Noon,  barometer,  20.80 ;  thermometer,  50°  ;  elevation,  9,960  feet. 
The  view  from  the  summit  is  beyond  all  adequate  description.  Look- 

ing northward  from  the  base  of  the  mountain  the  great  plateau  stretches 
away  to  the  front  and  left  with  its  innumerable  groves  and  sparkling 
waters,  a  variegated  landscape  of  surpassing  beauty,  bounded  on  its 
extreme  verge  by  the  canons  of  the  Yellowstone.  The  pure  atmosphere 
of  this  lofty  region  causes  every  outline  of  tree,  rock,  or  lakelet  to  be 
visible  with  wonderful  distinctness,  and  objects  twenty  miles  away  ap- 

pear as  if  very  near  at  hand.  Still  further  to  the  left  the  snowy  ranges 
on  the  headwaters  of  Gardiner's  River  stretch  away  to  the  westward, 
joining  those  on  the  head  of  the  Gallatin,  and  forming,  with  the  Ele- 

phant's Back,  a  continuous  chain,  bending  constantly  to  the  south,  the 
rim  of  the  Yrellowstone  Basin.  On  the  verge  of  the  horizon  appear,  like 
mole  hills  in  the  distance,  and  far  below,  the  white  summits  above  the 
Gallatin  Valley.  These  never  thaw  during  the  summer  months,  though 
several  thousand  feet  lower  than  where  we  now  stand  upon  the  bare 
granite  and  no  snow  visible  near,  save  in  the  depths  of  shaded  ravines. 
Beyond  the  plateau  to  the  right  front  is  the  deep  valley  of  the  East 
Fork  bearing  away  eastward,  and  still  beyond,  ragged  volcanic  peaks, 
heaped  in  inextricable  confusion,  as  far  as  the  limit  of  vision  extends. 
On  the  east,  close  beneath  our  feet,  yawns  the  immense  gulf  of  the  Grand 
Canon,  cutting  away  the  bases  of  two  mountains  in  forcing  a  passage 
through  the  range.  Its  yellow  walls  divide  the  landscape  nearly  in  a 
straight  line  to  the  junction  of  Warm  Spring  Creek  below.  The  ragged 
edges  of  the  chasm  are  from  two  hundred  to  five  hundred  yards  apart, 
its  depth  so  profound  that  the  river  bed  is  no  where  visible.     No  sound 
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reaches  tlie  ear  from  the  bottom  of  the  abyss;  the  sun's  rays  are  reflected 
on  the  further  wall  and  then  lost  in  the  darkness  below.  The  mind 
struggles  and  then  falls  back  upon  itself  despairing  in  the  effort  to  grasp 
by  a  single  thought  the  idea  of  its  immensity.  Beyond,  a  gentle  decliv- 

ity, sloping  from  the  summit  of  the  broken  range,  extends  to  the  limit 
of  vision,  a  wilderness  of  unbroken  pine  forest. 
Turning  southward,  a  new  and  strange  scene  bursts  upon  the  view. 

Filling  the  whole  field  of  vision,  and  with  its  boundaries  in  the  verge 
of  the  horizon,  lies  the  great  volcanic  basin  of  the  Yellowstone.  Nearly 
circular  in  form,  from  fifty  to  seventy-five  miles  in  diameter,  and  with  a 
general  depression  of  about  2,000  feet  below  the  summits  of  the  great 
ranges  which  forms  its  outer  rim,  Mount  Washburn  lies  in  the  point 
of  the  circumference,  northeast  from  the  center  of  the  basin.  Far 
away  in  the  southwest,  the  three  great  Tetons  on  Snake  River  fill 
another  space  in  the  circle,  and  connecting  these  two  highest  arc  (-resent 
ranges,  one  westward  and  south,  past  the  Gardiner's  River  and  Galla- tin, bounding  the  lower  Madison  and  thence  to  the  Jefferson,  and  by 
the  Snake  River  range  to  the  Tetons.  Another  eastward  and  south,  a 
'continuous  range  by  the  head  of  Rose  Bud,  inclosing  the  sources  of  the 
Snake,  and  joining  the  Tetons  beyond.  Between  the  south  and  west 
points,  this  vast  circle  is  broken  through  in  many  places  for  the  passage 
of  the  rivers;  but  a  single  glance  at  the  interior  slopes  of  the  ranges 
shows  that  a  former  complete  connection  existed,  and  that  the  great 
basin  has  been  formerly  one  vast  crater  of  a  now  extinct  volcano.  The 
nature  of  the  rocks,  the  steepness  and  outline  of  the  interior  walls,  to- 

gether with  other  peculiarities  to  be  mentioned  hereafter,  render  this 
conclusion  a  certainty.  The  lowest  point  in  this  great  amphitheater  lay 
directly  in  front  of  us,  and  about  eight  miles  distant.  A  grassy  valley, 
branching  between  low  ridges,  running  from  the  river  toward  the  center 
of  the  basin.  A  small  stream  rose  in  this  valley,  breaking  through  the 
ridges  to  the  west  in  a  deep  canon,  and  falling  into  the  channel  of  the 
Yellowstone,  Avhich  here  bears  in  a  northeast  course,  flowing  in  view  as 
far  as  the  confluence  of  the  small  stream,  thence  plunged  into  the  Grand 
Canon,  and  hidden  from  sight.  No  falls  can  be  seen,  but  their  location 
is  readily  detected  by  the  sudden  disappearance  of  the  river ;  beyond 
this  open  valley  the  basin  appears  to  be  filled  with  a  succession  of  low, 
converging  ridges,  heavily  timbered,  and  all  of  about  an  equal  altitude. 

To  the  south  appears  a  broad  sheet  of  water — the  Yellowstone  Lake. 
Across  the  Grand  Canon,  on  the  slope  of  the  great  mountain  wall,  is 
the  steam  jet  seen  this  morning;  and  in  the  next  ravine  beyond  it,  are 
six  more  of  inferior  volume.  Still  further  south  are  others,  to  the  num- 

ber of  perhaps  twenty,  and  to  the  southwest  more  of  them,  scattered 
over  the  vast  expanse  of  the  basin,  rising  from  behind  the  wooded  hills 
in  every  direction.  The  view  in  this  respect  strongly  resembles  that 
from  the  Alleghanies,  where  they  overlook  iron  and  coal  districts,  with 
all  their  furnaces  in  active  operation,  save  that  one  looks  in  vain  here 
for  the  thifty  towns,  country  villas,  steamboats,  and  railroad  depots. 

The  surface  formation  of  Mount  Washburn  on  the  northern  or  outside 
slope  is  a  spongy  lava.  The  body  of  the  peak  is  of  feldspathic  granite. 
Its  southward,  or  inward  slope,  is  very  precipitous,  with  evidence  of 
once  having  been  much  more  so ;  at  present,  however,  having  a  talus  of 
material  broken  away  by  the  elements.  Scattered  over ,  the  outside 
slopes  we  found  beautiful  specimens  of  sardonyx,  identical  with  those 
found  on  the  Sierra  Nevada.  Descending  the  mountain  side  a  couple  of 
miles,  we  camped  on  the  head  of  a  small  stream,  flowing  west  into  the 
Grand  Canon.     Distance  traveled,  12  miles. 
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Barometer,  23.00 ;  thermometer,  50° ;  elevation,  7,270  feet. 
Coming  into  camp  in  advance,  passing' through  a  grove  of  pine  on  the 

margin  of  a  little  creek,  I  was  met  face  to  face  on  the  path  by  two  mag- 
nificent buck  elk,  one  of  which  I  wounded,  bnt  lost  in  the  woods. 

Shortly  afterward  Mr.  Smith  started  up  a  small  bear,  which  also  got 
away.  The  ground  was  everywhere  tracked  by  the  passage  of  herds  of 
elk  and  mountain  sheep;  and  bear  sign  was  everywhere  visible.  In  the 
evening,  accompanied  by  Mr.  Washburn  and  Mr.  Hedges,  I  followed 
down  the  channel  of  the  creek  to  the  brink  of  the  Grand  Canon,  Passing 
for  a  mile  down  an  open  glade  with  a  heavy  coating  of  rank,  green  grass, 
and  dotted  with  chimps  of  pine,  we  came  to  a  bed  of  whitish  substance 
extending  for  a  hundred  yards  on  each  side  of  the  creek  and  through 
which  its  channel  ran.  Having  no  chemical  tests  we  were  at  a  loss  to 
classify  this  deposit;  some  thought  it  volcanic  ashes.  This  formation 
abounds  in  the  vicinity  in  deep  beds  underlying  the  ridges  of  the  valley 
and  overlaid  by  masses  of  lava  almost  entirely  composed  of  obsidian. 
A  mile  below  this  point,  small,  hot  springs  of  sulphur,  sulphate  of  copper, 
alum,  and  mud,  were  found  in  great  numbers;  and  soon  we  came  to  an 
opening  in  the  woods,  at  the  foot  of  a  bluff,  where  there  appeared  a 
system  of  boiling-hot  springs  of  muddy  water,  with  clouds  of  vapor 
escaping  therefrom.  The  large  ones  w7ere  five  in  number,  of  which  the 
first  measured  25  by  30  feet,  hot,  with  slight  ebullition  in  the  center; 
water  slate  color,  and  not  flowing.  The  second,  4  feet  in  diameter, 
boiling  violently  and  flowing;  water  dark  brown,  muddy,  but  without 
deposit.  The  third,  20  by  25  feet  measurement,  brown,  muddy  water, 
boiling  up  three  feet  in  the  center,  with  an  occasional  violent  rush  of 
vapor  to  the  height  of  100  feet.  This  spring  flows  periodically.  It  lies 
close  under  a  projecting  bank  of  sulphureted  calcareous  formation;  and 
in  one  corner  of  the  spring  rises  a  sort  of  honey-comb  deposit,  of  beauti- 

fully-variegated colorings,  and  composed  of  sublimated  sulphur  on  a  bed 
of  metallic  luster  resembling  silver.  This  deposit  is  several  feet  in 
height,  and  would  weigh  many  tons.  The  vapor  is  forced  through  the 
interstices  of  this  honey-comb  with  a  loud,  hissing  sound.  Above  this 
spring,  30  feet  on  the  bank,  is  a  fourth,  similar,  and  measuring  7  by  8 
feet;  and  beyond,  another,  of  black,  paint-like  consistency,  which  deposits 
a  crater  from  the  ejected  material.  Around  these  larger  are  dozens  of 
smaller  springs,  vapor  jets,  and  mud  spouts.  The  ground  in  the  vicinity 
is  in  layers,  like  pie-crust,  which  break  through  or  settle  when  trodden 
upon,  giving  one  a  sensation  of  extreme  uncertainty,  as  a  rush  of  hot, 
sulphur  vapor  invariably  rises  from  the  fracture.  It  was  with  extreme 
difficulty  and  some  little  risk  that  we  obtained  specimens  of  the  deposits. 

Continuing  on  our  way  three  miles  farther  we  came  to  a  dense  growth 
of  small  timber  on  the  brink  of  the  Grand  Canon,  and  were  stopped  by 
its  sheer  wall,  which  fell  off  1,500  feet  to  a  bench,  grown  up  with  pines, 
through  which  ran  an  apparently  narrow  chasm  so  deep  that  the  waters 
could  not  be  seen  nor  heard.  It  was  a  second  edition  of  the  bottomless 
pit.  The  small  stream  had  hollowed  out  a  channel  through  the  lower 
bench  several  hundred  feet  in  depth,  additional;  but  even  looking  down 
through  this  fissure  did  not  enable  us  to  see  the  Yellowstone.  After 
resting  on  the  brink,  and  gazing  long  with  wonder  into  the  fearful  gulf 
below,  we  returned  to  camp,  having  had  a  walk  of  ten  miles,  profoundly 
impressed  with  the  laborious  nature  of  our  undertaking  and  more  than 
satisfied  with  the  opening  up  of  the  campaign. 

Ninth  day — August  30. — We  moved  at  9  a.  in.,  in  a  southerly  course, 
with  a  detour  to  the  right  to  avoid  a  marshy  ravine,  and  in  three  miles 
struck  the  head  of  the  low  valley  seen  from  Mount  Washburn  yester- 
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day.  Following  its  windings  for  several  miles,  we  came  to  the  lowest 
point,  where  the  stream  above  referred  to  enters  the  canon,  and  here 
camped.  Distance  traveled  eight  miles.  This  valley  is  from  one-half 
to  three  miles  wide,  with  .branches  in  every  direction  among  the  wooded 
ridges,  is  clothed  with  a  heavy  mantle  of  excellent  grass,  abounds  in 
springs  of  pure  water,  and  was  formerly  the  bottom  of  a  lake.  The  pro- 
tile  of  the  creek  bank  showed  the  following:  Bed  of  the  stream  dark 
lava,  surface  flow;  above,  obsidian  and  grantite  pebbles,  six  feet;  then 
quartzose  sandstone  two  feet,  limestone  one  foot,  and  volcanic  ashes 
one  to  four  feet ;  thus  showing  several  estuary  deposits  above  the  vol- 

canic rocks.  In  company  with  others  of  the  party,  I  rode  down  the 
creek,  following  the  brink  of  its  canon,  which  gradually  deepens  to  300 
feet,  as  far  as  its  junction  with  the  Yellowstone.  As  we  approached 
the  Grand  Canon  a  dull  roaring  sound  warned  us  that  the  falls  were  near 
at  hand.  I  had  been  suffering  greatly  during  the  forenoon,  being  obliged 
to  gallop  from  one  spring  to  another  to  keep  wet  the  wrappings  of  my 
hand.  Following  this  canon  kept  me  away  from  water  so  long  that  the 
pain  became  utterly  unsupportable.  I  abandoned  my  horse,  and  have 
no  distinct  recollection  of  how  I  got  to  the  water's  edge,  but  presently 
found  myself  with  my  arm  up  to  the  elbow  in  the  Yellowstone  a  few 
yards  below  the  foot  of  a  graceful  cascade.  In  a  few  minutes,  the  pain 
becoming  allayed,  I  proceeded  to  explore  the  locality.  I  had  descended 
the  canon  at  a  point  where  the  creek  joined  the  river,  precipitated  into 
a  gorge  just  above  its  juncture  in  a  lovely  cascade  of  three  falls,  in  the 
aggregate  100  feet  in  height.  This  was  named  Crystal  Cascade,  and 
the  stream  Cascade  Creek.  In  the  bed  of  the  gorge  were  to  be  found 
an  infinite  variety  of  volcanic  specimens,  quartz,  feldspar,  mica,  granites, 
lavas,  basalts,  composite  crystals;  in  fact,  everything,  from  asbestos  to 
obsidian,  was  represented  by  fragments  in  the  bed  of  this  stream.  There 
were  also  beautiful  clay  stone  specimens,  of  which  we  afterward  learned 
the  origin. 

At  the  foot  of  the  gorge  and  on  the  margin  of  the  Yellowstone  stood 
a  high  promontory  of  concretionary  lava,  literally  filled  with  volcanic 
butternuts.  Many  of  these  were  loose,  and  could  be  taken  out  of  the 
rock  with  the  hand ;  broken  open  they  were  invariably  hollow,  and  lined 
with  minute  quartz  crystals  of  various  tints.  This  formation  is  rare, 
but  occurs  frequently  in  the  great  basin.  From  the  outer  point  of  this 
promontory  can  be  seen  the  foot  of  the  upper  fall  of  the  Yellowstone, 
and  I  climbed  to  the  summit  to  obtain  a  view. 

After  ascending  about  600  feet  a  plateau  is  reached  overlooking  the 
cataract,  which  is  inaccessible  at  its  brink  without  the  use  of  ropes. 
The  river  comes  down  for  over  half  a  mile  above  over  a  series  of  lava 
ledges,  each  terminating  in  a  fall  of  from  10  to  15  feet ;  of  these  there 
are  five.  Then  with  a  tremendous  current,  and  confined  in  a  rocky 
channel,  narrowed  to  a  space  of  80  feet,  it  is  hurled  from  the  brink  of  a 
perpendicular  wall,  a  sheer  descent  of  115  feet.  So  rapid  is  the  current 
that  the  great  mass  of  foam  shoots  out  clear  of  the  rock  and  falls  far  out 
in  its  basin,  striking  upon  a  covered  ledge  at  an  angle  which  causes  a 
portion  of  the  water  to  be  projected  like  a  broad  fan  into  the  air,  with  a 
hissing  sound  to  the  distance  of  60  feet,  and  afterward  dissolving  into 
clouds  of  spiny.  The  depth  of  water  on  the  brink  is  about  4  feet,  and 
the  concussion  of  the  fall  is  tremendous.  A  lava  promontory  over- 

hangs the  basin  on  either  side,  giving  fine  opportunities  for  observation. 
After  watching  the  rushing  waters  for  an  hour,  other  members  of  the 
party  arrived,  with  whom  I  returned  to  camp. 

Barometer,  22.60;  thermometer,  46°;  elevation,  7,697  feet. 
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Tenth  day — August  31. — The  day  was  spent  without  moving  camp, 
examining  the  falls  and  canon.  Returning  in  the  morning  to  the  upper 
fall  we  measured  its  height,  given  above,  and  followed  down  the  canon. 
The  brink  of  the  lower  fall  is  visible  from  the  ledges  of  the  upper;  dis- 

tance between  the  falls,  a  little  over  half  a  mile.  The  canon  between 
the  falls  is  lava,  alternating  with  the  sulphur  formation ;  is  450  deep, 
and  about  200  yards  across.  The  stream  flows  over  lava,  granite,  and 
boulders.  The  lower  fall  at  its  brink  is  90  feet  across,  and  without 
rapids  above,  though  the  current  is  very  swift.  It  is  precipitated  clear 
of  the  rock  a  perpendicular  descent  of  350  feet,  the  canon  at  its  foot 
being  800  feet  in  depth.  A  promontory  of  the  wall  rises  120  feet  above 
the  brink,  and  overhanging  the  basin,  from  which  the  view  is  incon- 

ceivably grand ;  the  heavy  body  of  water  dissolving  into  a  sheet  of  foam, 
pours  into  an  immense  circular  caldron,  overhung  by  the  gigantic  walls. 
From  the  depths  of  the  abyss  comes  up  a  humming  sound,  very  differ- 

ent from  the  wild  roaring  of  the  upper  cataract.  From  a  projecting  pro- 
montory a  mile  below,  the  finest  view  is  obtained.  Both  of  these  cata- 

racts deserve  to  be  ranked  among  the  great  waterfalls  of  the  continent. 
No  adequate  standard  of  comparison  between  such  objects,  either  in 
beauty  or  grandeur,  can  well  be  obtained.  Every  great  cascade  has  a 
language  and  an  idea  peculiarly  its  own,  embodied,  as  it  were,  in  the 
flow  of  its  waters.  Thus  the  impression  on  the  mind  conveyed  by 
Niagara  may  be  summed  up  as  "  Overwhelming  power;'7  of  the  Yosem- 
ite,  as  " Altitude;"  of  the  Shoshone  Fall,  in  the  midst  of  a  desert,  as 
"  Going  to  waste."  So  the  upper  fall  of  the  Yellowstone  may  be  said  to 
embody  the  idea  of  "  Momentum,"  and  the  lower  fall  of  "  Gravitation.'7 
In  scenic  beauty,  the  upper  cataract  far  excels  the  lower.  It  has  life,  ani- 

mation, while  the  lowrer  one  simply  follows  its  channel;  both,  however, 
are  eclipsed,  as  it  were,  by  the  singular  wonders  of  the  mighty  canon 
below.  This  deepens  rapidly ;  the  stream  flowing  over  rapids  contin- 

ually. The  ground  on  the  brink  rises  also  to  the  foot  of  Mount  Wash- 
burn, the  falls  being  at  a  low  point  in  the  basin;  therefore  the  canon 

walls  increase  in  altitude  in  following  down  the  stream.  Several  of  the 
party  descended  into  the  chasm  a  short  distance  below  the  fall,  but 
could  not  reach  its  foot.  A  mile  below  several  steam  jets  play  across, 
a  few  feet  above  the  Avater.  The  wnlls  of  the  canon  are  of  gypsum,  in 
some  places  having  an  incrustation  of  lime  white  as  suow,  from  which 
the  reflected  rays  of  the  sun  produce  a  dazzling  effect,  rendering  it  pain- 

ful to  look  into  the  gulf.  In  others  the  rock  is  crystalline  and  almost 
wholly  sulphur,  of  a  dark  yellow  color,  with  streaks  of  red,  green,  and 
black,  caused  by  the  percolations  of  hot  mineral  waters,  of  which  thou- 

sands of  springs  are  seen,  in  many  instances,  flowing  from  spouts  high 
up  on  the  walls  on  either  side.  The  combinations  of  metallic  lusters  in 
the  coloring  of  the  walls  is  truly  wonderful,  surpassing,  doubtless,  any- 

thing of  the  kind  on  the  face  of  the  globe.  The  ground  slopes  to  the 
canon  on  the  opposite  or  east  side,  and  from  it  to  the  low  valley  on  the 
west.  Three  miles  below  the  fall  the  chasm  is  1,050  feet  deep.  In  some 
places  masses  of  the  rock  have  crumbled  and  slid  down  in  a  talus  of  loose 
material  at  the  foot ;  in  others,  promontories  stand  out  in  all  manner  of 

fantastic  forms,  affording  vistas  of  wonder  utterly  be3Tond  the  power 
of  description.  On  the  caps  of  these  dizzy  heights,  mountain  sheep 
and  elk  rest  during  the  night.  I  followed  down  the  stream  to  where 
it  breaks  through  the  range,  on  horseback,  threading  my  way  through 
the  forest  on  game  trails,  with  little  difficulty.  Selecting  the  chan- 

nel of  a  small  creek,  and  leaving  the  horses,  I  followed  it  down  on 
foot,  wading  in  the  bed  of  the  stream,  which  fell  off  at  an  angle  of 
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about  30°,  between  walls  of  the  gypsum.  Private  McConnell  accom- 
panied me.  On  entering'  the  ravine  we  came  at  once  to  hot  springs  of 

sulphur,  sulphate  of  copper,  alum,  steam  jets,  &c,  in  endless  variety, 
some  of  them  of  very  peculiar  form.  One  of  them  in  particular,  of  sul- 

phur, had  built  up  a  tall  spire  from  the  slope  of  the  wall,  standing  out 
like  an  enormous  horn,  with  hot  water  trickling  down  its  sides.  The 
creek  ran  on  a  bed  of  solid  rock,  in  many  places  smooth  and  slippery, 
in  others  obstructed  by  masses  of  debris  formed  from  the  overhanging 

elift's  of  the  sulphureted  limestone  above.  After  descending  for  three 
miles  in  the  channel  we  came  to  a  sort  of  bench  or  terrace,  the  same 
one  seen  previously  in  following  down  the  creek  from  our  first  cam])  in 
the  basin.  Here  we  found  a  large  flock  of  mountain  sheep,  very  tame, 
and  greatly  astonished,  no  doubt,  at  our  sudden  appearance.  McCon- 

nell killed  one  and  wounded  another,  whereupon  the  rest  disappeared, 
clambering  up  the  steep  walls  with  a  celerity  truly  astonishing.  We 
were  now  1,500  feet  below  the  brink.  From  here  the  creek  channel  was 
more  precipitous,  and  for  a  mile  we  climbed  downward  over  masses 
of  rock  and  fallen  trees,  splashing  in  warm  water,  ducking  under  cas- 

cades, and  skirting  close  against  sideling  places  to  keep  from  falling 
into  boiling  caldrons  in  the  channel.  After  four  hours  of  hard  labor 
since  leaving  the  horses,  we  finally  reached  the  bottom  of  the  gulf  and 
the  margin  of  the  Yellowstone,  famished  with  thirst,  wet  and  exhausted. 
The  river  water  here  is  quite  warm  and  of  a  villainously  alum  and  sul- 

phurous taste.  Its  margin  is  lined  with  all  kinds  of  chemical  springs, 
some  depositing  craters  of  calcareous  rock,  others  muddy,  black,  blue, 
slaty,  or  reddish  water.  The  internal  heat  renders  the  atmosphere  op- 

pressive, though  a  strong  breeze  draws  through  the  canon.  A  Irving 
sound  comes  constantly  to  the  ear,  mingled  with  the  rush  of  the  car- 
rent.  The  place  abounds  with  sickening  ami  purgatorial  smells.  We 
had  come  down  the  ravine  at  least  four  miles,  and  looking  upward  the 

fearful  wall  appeared  to  reach  the  sky.  It  was  about  3  o'clock  p.  in., 

and  stars  could  be  distinctly  seen,  so  much  of  the  sunlight  was  cut  oft" 
from  entering  the  chasm.  Tall  pines  on  the  extreme  verge  appeared 
the  height  of  two  or  three  feet.  The  canon,  as  before  said,  was  in  two 
benches,  with  a  plateau  on  either  side,  about  half  way  down.  This 
plateau,  about  a  hundred  yards  in  width,  looked  from  below  like  a  mere 
shelf  against  the  wall ;  the  total  depth  was  not  less  than  2,500  feet,  and 
more  probably  3,000.  There  are  perhaps  other  canons  longer  and  deeper 
than  this  one,  but  surely  none  combining  grandeur  and  immensity  with 
peculiarity  of  formation  and  profusion  of  volcanic  or  chemical  phe- 
nomena. 

Returning  to  the  summit,  we  were  live  hours  reaching  our  horses,  by 
which  time  darkness  had  set  in,  and  we  were  without  a  trail,  in  the 
dense  forest,  having  fallen  timber  to  evade  and  treacherous  marshes  to 
cross  on  our  way  to  camp.  I  knew  the  general  direction,  however,  and 
took  a  straight  course,  using  great  caution  in  threading  the  marshes, 
wherein  our  horses  sank  in  up  to  their  bodies  nevertheless.  Fortune 

favored  us,  and  we  arrived  in  camp  at  11  o'clock  at  night,  wet  and 
chilled  to  the  bone.  To  me  it  was  terribly  fatiguing  after  the  excite- 

ment had  passed  away,  as  I  was  becoming  very  weak  from  continued 
loss  of  rest  or  sleep. 

Eleventh  day — September  1. — Wre  moved  out  at  10  a.  m.,  heading  the 
Cascade  Ravine  through  open  timber,  and  following  the  summit  of  one 
of  the  low  ridges  to  the  river ;  striking  a  game  trail  along  its  bank  at 
a  point  two  miles  above  the  upper  fall.  The  stream  here  changes  its 
character  altogether,  running  in  the  center  of  an  open  glade,  bank  full, 
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with  grassy  margins,  a  slow  current,  and  spread  out  to  a  width  of  iron  1 
200  to  400  feet.  The  bottom  is  pebbly  or  quicksand,  the  water  of  crys- 

tal clearness,  and  cold  again.  The  little  valley  is  marshy,  for  which 
reason  we  traveled  on  the  slopes  of  the  ridges,  crossing  at  intervals 
open  glades  between  them.  Through  one  of  these  flows  Alum  Creek, 
a  small  stream  coming  in  from  the  west,  its  bed  dyed  of  an  inky 
blackness  by  the  deposit  from  its  strongly  impregnated  waters.  Six 
miles  above  the  falls  we  entered  a  wide  valley  of  calcareous  formation, 
open  and  branching  among  timber  ridges  on  either  side  of  the  river, 
which  runs  through  its  center  in  a  northeast  course,  an  old  lake  bed, 
as  are  all  the  grassy  sections  of  the  basin.  On  the  north  side  of  the 

river  appeared  the  great  steam  jets  before  alluded  to,  in  ravines  open- 
ing into  this  valley.  A  good-sized  stream,  known  as  Hellroaring  River, 

emptied  in  near  by  from  the  north.  From  the  southwest  a  shallow 
stream  came  in  also,  and  in  front,  near  the  center  of  the  valley,  were 
several  large  white  hills  to  which  we  directed  our  course.  Elk  were 
feeding  in  small  bands  on  the  other  side  of  the  valley,  and  large  flocks 
of  water  fowl  were  frequently  seen  sporting  in  the  river  channel.  The 

white  hills,  or  the  "  Seven  Hills,"  as  we  afterward  named  them,  proved 
well  worth  a  visit.  Here  is  a  group  of  large  mounds  varying  from  200 
to  500  feet  in  height,  each  of  which  has  been  deposited  by  the  action  of 

a  single  spring,  and  at  their  basis  a  system  of  nature's  chemical  works 
on  the  grandest  scale.  I  climbed  to  the  summit  of  the  two  loftiest  of 

these  hills;  their  formations  are  identical,  all  being  composed  of  calca- 
reous matter,  solid  within,  but  shelly  on  the  exterior,  and  when  decom- 
posed of  a  snowy  whiteness.  The  slopes  were  covered  with  shales,  slid 

down  from  above.  On  the  summits  were  ruins  of  craters  of  great  size 
and  former  solidity,  now  choked  up  with  debris.  From  hydrostatic 
pressure  all  the  springs  had  burst  out  below  at  the  foot  of  the  slopes, 
but  through  innumerable  small  vents  all  over  the  surface  of  the  hills 
hot  sulphur  vapor  escaped,  subliming  around  the  vents  in  splendid 
crystals  of  large  size.  The  rocks  were  everywhere  warm,  and  in  some 

places  hot  to  the  touch  •  wherever  the  horses  feet  broke  through  the 
crust  hot  vapor  escaped.  Everywhere  the  rocks  gave  forth  a  hollow 
sound  beneath  our  tread,  and  in  many  places  the  intense  heat  caused 
them  to  bulge  out  in  a  scaly  formation,  which  broke  through  on  the 
slightest  pressure  of  the  foot,  whereupon  scalding  vapor  poured  out  in 
such  volumes  as  to  cause  a  hasty  retreat.  The  greatest  spring  in  ap- 

pearance lies  at  the  base  of  the  highest  hill  and  is  intensely  sulphurous, 
great  clouds  of  vapor  constantly  escaping.  It  measures  15  by  20  feet 
on  the  inside ;  the  water  boils  up  constantly  from  three  to  seven  feet  in 
height,  the  whole  surface  rising  and  falling  occasionally  with  a  flux  and 
reflux  of  four  feet  additional,  overflowing  its  basin  and  receding  every 
few  minutes.  The  basin  is  built  up  with  a  solid  rim  or  lining  of  pure 
crystalline  sulphur,  four  feet  in  width  all  around  the  edge,  probably 
amounting  to  forty  tons  in  weight.  The  water  is  clear,  but  of  a  whitish 
cast,  and  above  the  boiling  point,  steam  being  evolved  from  its  surface. 
The  basin  cannot  be  approached  nearer  than  20  feet  distant  on  account 
of  the  scalding  vapors.  A  small  channel  leads  down  the  slope  and  for 

several  hundred  feet  its  bed  is  incrusted  with  a  sulphur  deposit,  show- 
ing that  the  spring  occasionally  flows  a  considerable  quantity  of  water. 

This  deposit  is  from  three  to  ten  inches  deep.  Farther  along  the  base 
of  the  same  hill  is  a  sulphurous  cavern  20  feet  in  visible  depth  and  8 
feet  in  diameter,  out  of  which  issued  jets  of  vapor  with  a  sound  like  the 

puth"  ng  of  a  high-pressure  steamboat.  These  jets  pulsate  regularly,  and the  vapor  is  intensely  hot.     Scattered  along  the  bases  of  the  next  hills 
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near  by  were  great  numbers  of  small  sulphur  springs  of  the  same  char- 
acter and  deposits  of  the  larger  one,  any  one  of  which  would  be  counted 

a  great  curiosity  in  any  district  but  this.  About  one  hundred  yards  be- 
low is  a  spring  of  slate-colored  water,  70  by  30  feet,  an  immense  cal- 

dron, boiling  constantly.  Still  farther  on  is  a  basin  of  perhaps  four 
acres,  containing  from  twenty  to  thirty  mud  springs,  varying  from  2  to 
20  feet  in  diameter,  and  of  depths  below  the  surface  from  three  to  eight 
feet.  The  mud  ejected  is  of  different  degrees  of  consistency,  but  gener- 

ally about  the  thickness  of  common  mortar,  and  mostly  of  an  iron  brown 
color.  It  boils  slowly,  like  mush,  with  bubbles  of  gas  escaping,  and  is 
spouted  to  various  heights  from  2  to  40  feet,  falling  with  dull  splashes 
around  the  edges  of  the  craters,  which  are  being  built  up  continually 
and  continually  caving  in,  to  be  worked  over  and  ejected  as  before. 
Some  of  the  springs  throw  up  yellow  mud,  others  white,  and  a  few  pink. 
The  different  springs  of  all  classes  had  no  apparent  connection  with 
each  other,  though  often  but  a  few  feet  apart;  the  mud  being  of  differ- 

ent colors,  the  basins  having  different  levels,  and  the  pulsations  being 
independent;  one  being  frequently  in  violent  ebullition,  while  another 
near  by  was  quiescent.  A  plasterer  would  go  into  ecstasies  over  this 
mortar,  which  is  worked  to  such  a  degree  of  fineness  that  it  can  be  dried 
in  large  lumps,  cither  in  the  sun  or  in  a  fire,  without  a  sign  of  cracking, 
and  when  once  dry  is  a  soft,  finely  grained  stone,  resembling  clay  slate 
when  dark,  or  meerschaum  when  white.  Mortar  might  well  be  good 
after  being  constantly  worked  for  perhaps  ten  thousand  years. 

In  a  ravine  near  by  was  a  large  flowing  spring  of  alum  water,  and 
several  of  sulphate  of  copper.  Springs  of  this  latter  class  arc  always 
clear  and  dee]),  with  beautiful  basins,  raised  slighly  at  the  rim,  and 
lined  with  incrustations  of  brilliant  colors.  Scattered  over  the  whole 

area  of  one-fourth  of  a  mile  in  diameter,  in  addition  to  the  above,  were 
hundreds  of  small  spouts  of  vapor,  water,  and  mud.  In  a  basin  by  itself 
was  a  black  mud  spring,  20  by  40  feet,  throwing  mortar  a  distance  of  70 
feet;  this  substance  was  so  strongly  impregnated  with  sulphuric  acid 
as  to  burn  the  tongue  like  fire  in  its  intense  sourness.  All  the  mud 
springs  are  double,  and  most  of  the  water  springs  also;  each  one  having, 
in  addition  to  its  crater,  and  generally  in  the  margin  thereof  or  near  it, 
a  honey-comb  vent  in  the  ground,  or  rock,  through  which  sulphur  vapor 
escapes  with  a  frying  sound;  doubtless  a  vent  for  the  internal  fires  below. 
This  rule  applies  in  all  localities  in  the  basin.  The  amount  of  pure 
crystaline  sulphur  deposited  in  this  locality  is  very  great,  probably  one 
hundred  tons  could  be  gathered  in  sight  on  the  surface.  The  continuous 
supply  will  one  day  be  turned  to  account,  in  the  manufacture  of  acids  on 
a  large  scale. 

There  being  no  water  fit  to  drink  in  the  vicinity,  we  moved  on  up  the 
valley,  about  five  miles,  through  grassy  hills  and  level  bottoms,  passing 
several  isolated  caldrons  of  gray  mud  on  the  way,  and  camped  in  a  group 
of  them,  on  the  river  bank,  at  the  head  of  the  valley.  Here  trout  were 
caught  in  abundance,  and  we  fared  sumptuously,  with  the  single  ex- 

ception that  the  river  water  tasted  strongly  of  chemicals,  and  that  all 
other  available  water  tasted  still  worse  than  the  river.  Those  of  the 
party  who  sported  silver  watches  now  discovered  that  they  were  no 
longer  silver,  but  a  greasy,  pinchbeck  yellow;  discolored  by  the  gases 
in  the  atmosphere  of  the  spring.  Arms  were  also  affected,  the  polished 
surfaces  becoming  spotted  with  black.     Distanc,  12  miles. 

Barometer,  22.75;  thermometer,  60°;  elevation,  7,487  feet. 
Twelfth  day — September  2. — We  remained  in  camp  on  the  river,  and 

visited  springs  in  the  neighborhood.     Along  the  bank  of  the  stream 
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there  are  a  dozen  caldrons  of  grayish  clay  mud,  varying  from  6  to 
40  feet  in  diameter,  and  from  3  to  10  feet  in  depth,  each  with  its  vent  of 
sulphur  vapor  and  slimy  crater,  from  8  to  5  feet  in  height.  Just  above 
camp  the  bed  of  the  river  is  full  of  hot-water  spouts,  with  bubbles 
of  gas  escaping-.  In  a  ravine,  over  the  ridge,  hot  vapors  pour  out  in 
every  direction,  and  here  is  a  remarkable  group.  A  small  stream  of 
green  water  flows  down  the  ravine,  having  its  source  in  a  rocky  cave  in 
the  bank,  with  an  aperture  of  6  by  8  feet — a  perfect  grotto,  lined  with 
brilliant  metallic  tints  of  green,  red,  and  black,  from  which  steam  escapes 
in  regular  pulsations  to  a  distance  of  40  feet,  forcing  out  the  water  in 
waves,  which  break  over  an  outside  horizontal  rim,  about  once  in  ten 
seconds.  A  few  yards  further  down  are  several  boiling  springs  of  yellow 
muddy- water,  the  largest  of  which  is  80  feet  in  diameter,  and  near  it  a 
great  honey-comb  sulphur  vent,  100  feet  in  diameter,  through  which  the 
vapor  rushes  with  a  loud  hissing  sound.  One  hundred  yards  from  the 
bank  of  the  river,  and  below  these  springs,  is  a  geyser  of  dark  muddy 
water;  its  basin  is  200  feet  across  on  the  outer  rim,  and  about  G  feet  deep, 
with  a  channel  cut  through  one  side  for  the  passage  of  Hood  water  from 
the  hills.  The  area  is  floored  with  a  strata  of  mud  rock,  deposited  from 
the  water,  forming  a  circular  plateau,  in  the  middle  of  which  is  an  oblong 
crater,  45  by  75  feet,  with  an  irregular  vapor  vent,  and  system  of  steam 
jets  adjoining,  covering  the  whole  space  to  the  outer  rim  on  the  right. 
This  was  a  periodic  geyser,  having  eruptions  every  six  hours,  and  in  the 
following  manner :  The  crater  being  full  of  boiling  water,  and  the  vapor 
vent  active,  suddenly  columns  of  steam  shoot  up  through  the  water  to 
the  height  of  300  feet.  The  ground  trembles,  the  vapor  hisses  through 
the  vent  with  increased  force.  The  water  of  the  crater  is  violently  agi- 

tated, being  thrown  up  in  vast  columns,  to  the  height  of  30  and  40  feet, 
splashing  out  as  far  as  the  rim  of  the  basin  with  great  force.  This  con- 

tinues for  half  an  hour,  the  water  increasing  in  quantity  in  the  crater 
all  the  while.  Then  the  steam  ceases  suddenly  to  escape,  the  water 
settles,  and  commences  to  lower  in  the  crater,  continuing  to  fall  to  the 
depth  of  35  feet,  leaving  bare  the  incrusted  and  funnel-shaped  walls, 
which  converge  at  that  depth  to  the  diameter  of  7  feet.  The  water  here 
stands  for  a  time,  the  steam  jets  cease  to  hiss,  the  vapor  vent  to  give 
forth  its  fumes,  and  all  is  quiet.  After  the  lapse  of  an  hour,  the  water 
stoutly  rises  again,  the  vents  become  active,  and  at  the  end  of  the  regular 
period  the  whole  performance  is  repeated  as  before. 

A  few  hundred  yards  from  here  is  an  object  of  the  greatest  interest. 
On  the  slope  of  a  small  and  steep  wooded  ravine  is  the  crater  of  a  mud 
volcano,  30  feet  in  diameter  at  the  rim,  which  is  elevated  a  few  feet 
above  the  surface  on  the  lower  side,  and  bounded  by  the  slope  of  the 
hill  on  the  upper,  converging,  as  it  deepens,  to  the  diameter  of  15  feet  at 
the  lowest  visible  point,  about  40  feet  down.  Heavy  volumes  of  steam 
escape  from  this  opening,  ascending  to  the  height  of  300  feet.  From 
far  down  in  the  earth  came  a  jarring  sound,  in  regular  beats  of  five 
seconds,  with  a  concussion  that  shook  the  ground  at  two  hundred  yards 
distant.  After  each  concussion  came  a  splash  of  mud,  as  if  thrown  to  a 
great  height  ;  sometimes  it  could  be  seen  from  the  edge  of  the  crater, 
but  none  was  entirely  ejected  while  we  were  there.  Occasionally  an  ex- 

plosion was  heard  like  the  bursting  of  heavy  guns  behind  an  embank- 
ment, and  causing  the  earth  to  tremble  for  a  mile  around.  These  explo- 

sions were  accompanied  by  a  vast  increase  of  the  volumes  of  steam  poured 
forth  from  the  crater.  This  volcano  has  not  been  long  in  operation,  as 
young  pines,  crushed  flat  to  the  earth  under  the  rim  of  mud,  were  still 
alive  at  the  tops.  The  amount  of  matter  ejected  was  not  great,  con- 

S.  Ex.  51   2 
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sidering  the  power  of  the  volcano.  The  distances  to  which  this  mud  lias 
been  thrown  are  truly  astonishing.  Directly  above  the  crater  rises  a 
steep  bank,  a  hundred  feet  in  height,  on  the  apex  of  which  the  tallest 
tree  near  is  110  feet  high.  The  topmost  branches  of  this  tree  were 
loaded  with  mud  200  feet  above,  and  50  feet  latterly  away  from  the 
crater.  The  ground  and  fallen  trees  near  by  were  splashed  at  a  hori- 

zontal distance  of  200  feet.  The  trees  below  were  either  broken  down, 
or  their  branches  festooned  with  dry  mud,  which  appeared  in  the  tops 
of  trees  growing  on  the  side  hill  from  the  same  level  with  the  crater,  50 
feet  in  height,  and  at  a  distance  of  180  feet  from  the  volcano.  The  mud,  to 
produce  such  (fleets,  must  have  been  thrown  to  a  perpendicular  elevation 
of  at  least  300  feQt.  As  the  diameter  of  the  vent  is  small,  in  comparison 
to  its  depth,  it  would  admit  of  an  initial  propulsion,  varying  little  from 
a  vertical  line.  It  was  with  difficulty  we  could  believe  the  evidence  of 
our  senses,  and,  only  after  the  most  careful  measurements,  could  we  re- 

alize the  immensity  of  this  wonderful  phenomenon.  In  the  morning  I 
had  forded  the  river,  intending  to  go  down  on  the  other  side  and  ex- 

amine the  steam  jets  on  the^Hellroaring  River,  but  the  day  being  warm 
I  was  overcome  with  pain  and  weakness,  and  obliged  to  return  without 
seeing  them,  to  my  great  disappointment. 

Thirteenth  day — September  3. — We  forded  the  river  opposite  camp, 
and  followed  up  the  stream  on  the  east  side,  passing  several  of  the  gray 
mud  caldrons  in  the  first  two  miles  of  our  course  on  the  river  bank.  A 

canon  of  small  depth  here  commences,  impassable  in  man}'  places  with- 
out difficulty,  and  we  bore  oft'  to  the  left  on  the  summit  of  the  wooded ridges.  In  six  miles  we  struck  the  river  again  at  a  point  Avhere  it  falls 

over  a  sloping  ridge  of  lava,  in  roaring  rapids,  in  a  distance  of  half  a 
mile.  The  trail  is  easily  passable  to  the  crossing  of  a  creek  seven  miles 
from  camp,  and  coming  down  through  a  marshy  valley  from  the  range  on 
the  left.  Fording  this  we  were  caught  in  an  impassable  labyrinth  of 
fallen  timber,  and  obliged  to  retrace  our  steps.  Kecrossing  the  creek, 
we  followed  down  its  valley,  over  marshy  ground,  for  two  miles,  when  a 
broad  sheet  of  water  suddenly  appeared  in  front.  Crossing  the  creek 
once  again  at  a  miry  ford,  skirting  an  estuary  three  miles  farther  along 
the  margin  of  a  heavy  forest  on  the  left,  then  passing  over  a  sand  levee, . 
grown  up  with  sage  brush,  and  we  found  ourselves  on  the  open  beach  of 
the  great  Yellowstone  Lake.  Camped  in  a  grove  on  the  lake  shore.  At 
the  head  of  the  creek  is  a  large  basin  covered  with  an  incrustation  of 
sulphur,  and  behind  the  first  ridge  a  number  of  steam  jets  were  seen 
rising  into  the  air ;  these  we  did  not  visit.  Distance,  12  miles ;  barometer, 
lake  shore. 

Barometer,  22.60 ;  thermometer,  58°  ;  elevation,  7,711J  feet. 
Fourteenth  day — September  4. — We  did  not  move  camp.  The  lake 

lies  close  to  the  east  range,  in  the  rim  of  the  Great  Basin,  and  presents 
an  appearance  at  once  beautiful  and  imposing.  Its  eastern  shore  ex- 

tends southward  from  camp  in  a  line  broken  by  various  inlets,  to  the 
distance  of  twenty-six  miles.  Its  general  form  is  triangular,  with  apices 
in  the  south,  southwest,  and  north  points,  the  latter  being  below  our 
camp  three  miles,  and  at  the  mouth  of  the  creek  crossed  yesterday. 
The  Yellowstone  leaves  the  lake  a  mile  beyond  this  angle,  and  from 
the  west  side,  starting  with  a  slow  current,  in  a  channel  one-fourth  of 
a  mile  wide,  and  deep  enough  to  swim  a  horse.  The  shore  011  the 
east  side,  for  live  miles,  is  abroad  and  level  beach  of  sand,  and  the  lake 
is  shallow  for  some  distance  out  from  the  edge.  This  sand  is  composed 
almost  entirely  of  obsidian  and  those  minute  crystals  known  as  Cali- 

fornia diamonds.     Near  camp,  on  the  edge  of  the  lake,  is  a  small  boiling 
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spring,  having  numerous  spouts  far  out  in  the  water.  At  the  mouth  of 
the  creek  are  large  swampy  districts,  flooded,  and  the  resort  of  myriads 
of  water-fowl.  The  sand  of  the  beach  forms  a  ridge  on  the  shore,  cast 
up  by  the  waters,  like  those  seen  on  Lake  Michigan  near  Chicago.  Far- 

ther down  the  south  shore  spurs  of  the  range  come  down  into  the  basin 
with  bluff  fronts.  On  the  south  side  these  promontories  project  far  into 
the  lake  in  great  numbers,  dividing  it  into  bays  and  channels.  On  the 
west  side  is  a  low  bluff  of  the  timbered  ridges,  with  a  sand  beach  in 
front  along  the  margins  of  the  waters.  The  greatest  width  of  open 
water  in  any  direction  is  about  eighteen  miles.  Several  islands  are  seen, 
one  of  which  is  opposite  the  channel  of  the  river  and  five  miles  from  the 
east  shore ;  another  is  ten  miles  farther  south,  and  two  miles  from  the 
shore  a  mountain  isle  with  a  bold  bluff  all  around  to  the  water's  edge. 
These  islands  doubtless  have  never  been  trodden  by  human  footsteps, 
and  still  belong  to  the  regions  of  the  unexplored.  We  built  a  raft  for 
the  purpose  of  attempting  to  visit  them,  but  the  strong  waves  of  the 
lake  dashed  it  to  pieces  in  an  hour.  Numerous  steam  jets  pour  out  from 
the  bluffs  on  the  shore  at  different  points.  The  waters  of  the  lake  re- 

flect a  deep  blue  color,  are  clear  as  crystal,  and  doubtless  of  great  depth 
near  the  center.  The  extreme  elevation  of  this  great  body  of  water, 
7,714f  feet,  is  difficult  to  realize.  Place  Mount  Washington,  the  pride 
of  New  Enuland,  with  its  base  at  the  sea  level,  at  the  bottom  of  the 
lake,  and  the  clear  waters  of  the  latter  would  roll  2,214  feet  above  its 

summit.  WTith  the  single  exception  of  Lake  Titticaeca,  Peru,  it  is  the 
highest  great  body  of  water  on  the  globe.  No  shells  of  any  description 
are  found  on  the  lake  shore,  nor  is  there  any  evidence  of  the  waters  ever 
having  stood  at  a  much  higher  level  than  the  present.  Twenty-five  feet 
will  cover  the  whole  range  of  the  water-marks.  Its  annual  rise  and  fall 
is  about  two  feet.  Its  waters  abound  with  trout  to  such  an  extent  that 
the  fish  at  this  season  are  in  poor  condition,  for  want  of  food.  No  other 
fish  are  seen  ;  no  minnows,  and  no  small  trout.  There  are  also  no  clams, 
crabs,  nor  turtles — nothing  but  fall-grown  trout.  These  could  be  caught 
in  male  loads  b}'  wading  ont  a  few  feet  in  the  open  waters  at  any  point 
with  a  grasshopper  bait.  Two  men  could  catch  them  faster  than  half 
a  dozen  conld  clean  and  get  them  ready  for  the  frying  pan.  Caught  in 
the  open  lake,  their  flesh  was  yellow;  but  in  bays,  where  the  water  was 
strongly  impregnated  with  chemicals,  it  was  blood-red.  Many  of  them 
were  full  of  long  white  worms,  woven  across  the  interior  of  the  body, 
and  through  to  the  skin  on  either  side.  These  did  not  appear  to  mate- 

rially affect  the  condition  of  the  fish,  which  were  apparently  as  active 
as  the  others.  I  had  on  the  previous  evening  been  nine  days  and 
nights  without  sleep  or  rest,  and  was  becoming  very  much  reduced. 
My  hand  was  enormously  swelled,  and  even  ice-water  ceased  to  relieve 
the  pain.  I  could  scarcely  walk  at  all,  from  excessive  weakness.  The 
most  powerful  opiates  had  ceased  to  have  any  effect.  A  consultation 
was  held,  which  resulted  in  having  the  thumb  split  open.  Mr.  Langford 
performed  the  operation  in  a  masterly  manner,  dividing  thumb  bone 
and  all.  An  explosion  ensued,  followed  by  immediate  relief.  I  slept 
through  the  night,  all  day,  and  the  next  night,  and  felt  much  better. 
To  Mr.  Langford,  General  Washburn,  Mr.  Stickney,  and  the  others  of 
the  party,  I  owe  a  lasting  debt  for  their  uniform  kindness  and  attention 
in  the  hour  of  need. 

Fifteenth  day — September  5. — We  moved  at  9  a.  m.  south,  along  the 
eastern  shore,  passing  at  intervals  the  extinct  craters  of  several  springs 
crumbling  away  from  the  action  of  the  waves.  In  two  miles  we  came 
to  a  low  promontory,  whence  several  steam  jets  arose  with  a  loud  roar- 
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ing  sound.  Beyond  is  a  small  bay.  bounded  by  a  deposit  of  yellow  clay, 
full  of  concretions,  in  curious  forms  of  saucers,  stockings,  pencils,  and 
the  like.  The  bottom  of  this  bay  is  lined  with  a  whitish  sediment 
which  discolors  the  water  along  the  shore.  Hot  sulphur  springs  and 
lukewarm  ponds  were  abundant.  After  traveling  six  miles  we  were 
obliged  to  leave  the  beach  and  follow  the  pine  ridges,  in  many  places 
through  fallen  timber,  with  some  difficulty.  We  passed  several  large 
alkaline  soda  springs  and  numerous  swampy  hollows  between  the  ridges, 
camping  in  a  beautiful  little  valley  near  the  shore  of  the  lake.  Distance 
15  miles. 

Barometer,  22.50;  thermometer,  44°;  elevation,  7,714f  feet. 
This  point  affords  a  line  view  of  the  lake.  A  strong  wind  from  the 

west  had  been  blowing  all  day,  and  the  waves  rolled  in  to  the  height 
of  four  feet.  The  beach  here  is  of  volcanic  gravel  mixed  with  calcareous 
shales,  among  which  we  found  many  beautiful  specimens  of  colored  rock 
crystals  and  petrefactions.  The  climate  and  vegetable  growths  of  the 
Great  Basin  are  strikingly  different  from  those  of  the  surrounding 
country.  The  summer,  though  short,  is  quite  warm,  notwithstanding  the 
elevation  of  the  district.  Rains  are  frequent  in  the  spring  months,  and 
the  atmosphere  is  comparatively  moist.  All  the  grasses  grow  rank,  and 
are  not  of  the  seeded  varieties  common  to  the  country,  being  green  and 
luxuriant,  when  the  lower  valleys  are  parched  by  the  sun.  Ferns,  huckle- 

berries, thimbleberries,  and  other  products  of  a  damp  climate  abound, 
all  being  of  diminutive  growth.  It  is  a  miniature  Oregon  in  vegetable  pro- 

ductions, the  pines  being  about  the  height  of  those  on  the  East  Virginia 
shore,  and  other  growths  lessened  in  proportion.  Mosquitoes  and  gnats 
are  said  to  be  numerous  in  the  early  summer,  but  we  saw  none  at  all. 
The  snows  of  winter  are  very  heavy,  but  the  cold  is  not  severe  for  such 
an  altitude.  Doubtless  the  internal  heat  and  immense  amount  of  hot 
vapor  evolved,  exert  a  powerful  agency  in  moderating  the  rigor  of  the 
climate.  The  basin  would  not  be  a  desirable  place  for  winter  residence. 
The  only  two  men  I  have  been  able  to  find  who  ever  wintered  there, 
both  came  out  affected  with  goitres  in  the  spring.  It  is  a  disease 
very  common  among  the  Mountain  Crows,  many  of  the  old  squaws 
having  enormous  growths  of  the  tumors,  filling  the  whole  space  from 
the  chin  to  the  breast. 

Sixteenth  day — September  C— We  broke  camp  at  10.30,  bearing  eastward 
over  the  ridges  for  an  hour,  then  turning  south  into  an  open  valley, 
through  which  runs  quite  a  stream  of  yellow  sulphur- water,  heading  in 
the  mountain  range  close  by.  On  the  slope  of  this  range,  covering  an 
area  of  three  square  miles,  is  the  formation  known  as  Brimstone  Basin. 
The  whole  lower  range  of  the  slope  for  that  space  is  covered  with 
masses  of  either  blue  clay  or  yellow  calcareous  deposit,  perforated  by 
millions  of  minute  orifices,  through  which  sulphur  vapor  escapes,  sub- 

liming in  masses  around  the  vents.  These  brimstone  basins  are  nu- 
merous, and  many  of  them  miles  in  extent.  They  are  generally  found 

on  the  lower  slopes  of  mountains,  or  at  the  foot  of  bluffs,  but  frequently 
occur  in  level  districts.  The  latter  class  are  always  wet,  and  generally 
impassable,  the  crust  of  the  earth  being  very  thin,  with  a  whitish  mass 
of  soft  mud  beneath — the  most  dangerous  marsh  imaginable.  Several 
of  our  horses  were  scalded  by  breaking  through  in  passing  over  such 
places. 
From  this  valley  our  route  was  greatly  obstructed  by  fallen  timber, 

obliging  us  to  follow  the  lake  shore  whenever  practicable,  and  this  was 
often  miry,  being  a  bed  of  soft  clay,  covered  with  coarse  lava  pebbles, 
growing  larger  in  size  as  we  advanced.     In  the  afternoon  we  reached 
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the  lower  end  of  the  lake,  at  its  southeast  angle.  Here  a  large  stream 
comes  in  through  a  swampy  valley  grown  up  with  willows,  and  about 
tour  miles  in  width.  The  Avhole  valley  is  filled  with  pools  of  water,  a 
resort  for  great  numbers  of  water-fowl,  but  the  soil  bears  up  the  weight 
of  a  horse,  though  muddy  on  its  surface.  The  ground  was  trodden  by 
thousands  of  elk  and  sheep.  Bear  tracks  and  beaver  trails  were  also 
numerous,  and  occasionally  was  seen  the  footstep  of  a  California  lion. 
The  lake  shore  was  barricaded  with  stranded  pine  trees,  in  huge  rafts 
of  driftwood.  We  endeavored  to  cross  the  valley  on  the  beach,  but 
after  struggling  through  the  tangled  willows  for  two  hours,  found  the 
creek  channel  to  be  a  wide  and  deep  slough,  impassable  for  man  or 
beast.  Retracing  our  steps,  we  rode  along  the  mountain  side  up  the 
valley  a  couple  of  miles,  and  camped  on  its  border,  at  the  confluence  of 
a  small  stream.  Distance,  10  miles.  During  the  night  Ave  were  several 
times  disturbed  by  the  dismal  screaming  of  California  lions,  and  in  the 
morning  found  their  huge  tracks  close  around  the  camp. 

Seventeenth  clay. — September  7. — In  company  with  Mr.  Langford,  I 
climbed  to  the  summit  of  a  neighboring  peak,  the  highest  of  the  east 
range.  We  were  four  hours  reaching  the  highest  point,  climbing  for 
over  a  mile  over  shelly,  feld  spathic  granite,  after  leaving  our  horses  at  the 
limit  of  pines. 
Summit  at  noon,  barometer,  20.35 ;  thermometer,  05° ;  elevation, 

10,327  feet. 
The  view  from  this  peak  commanded  completely  the  lake,  enabling  us 

to  sketch  a  map  of  its  inlets  and  bearings  with  considerable  accuracy. 
On  the  southwestern  portion  of  the  lake  rose  a  high  mountain  of  a  yellow 
rock,  forming  a  divide  or  water-shed  in  the  center  of  the  great  basin, 
beyond  which  the  waters  flowed  south  and  west.  The  stream  we  failed 
in  crossing  on  the  previous  day  rises  in  the  southeast  range,  running 
east  several  miles,  and  joining  another  stream  from  the  southwest  at 

Bridger's  Lake,  a  sheet  of  water  about  two  miles  in  diameter,  at  the 
foot  of  a  rocky  peak  about  twenty-five  miles  to  the  south,  from  whence 
the  stream  flows  due  north,  in  a  straight  valley,  to  the  Yellowstone 
Lake.  This  valley  has  a  uniform  width  of  about  three  miles,  is  level 
and  swampy  through  its  whole  extent,  with  numerous  lakelets  of  con- 

siderable size  scattered  at  intervals  over  its  surface.  South  of  Bridger's 
Lake,  and  beyond  the  Snake  Eiver  divide,  were  seen  two  vast  columns 
of  vapor,  thirty  miles  away,  which  rose  at  least  500  feet  above  the  tops 
of  the  hills.  These  were  twenty  times  as  large  as  any  we  had  previously 
seen,  but  lay  a  long  distance  out  of  our  course,  and  were  not  visited. 
Looking  east,  one  mountain  succeeds  another,  with  precipitous  ravines, 
volcanic,  rugged,  and  in  many  places  impassable,  as  if  all  the  fusible 
portions  of  the  mountains  had  melted  and  run  away,  leaving  a  vast 
cinder  behind.  There  were  no  ranges  of  peaks ;  it  was  a  great  level 
plain  of  summits,  with  the  softer  portions  melted  out,  the  elevations  all 
coming  up  to  the  same  level,  and  capped  with  horizontal  beds  of  surface 
lava.  This  formation  extended  to  the  limit  of  vision.  The  deep  and 
narrow  valleys  were  grassed  and  timbered,  had  sparkling  streams,  and 
furnished  basins  for  numbers  of  small  lakes;  in  fact,  there  are  lakes 
here  everywhere,  on  the  summits  of  the  mountains  and  on  their  ter- 

raced slopes,  in  valleys  and  in  ravines,  of  all  sizes,  shapes,  and  quali- 
ties of  water. 

Descending  the  mountain  we  followed  the  trail  of  the  party,  crossing 
the  stream  a  mile  above  our  camp,  where  it  is  100  feet  wide  and  3  feet 
deep,  with  a  moderate  current.  Thence  we  followed  to  the  right  through 
a  beautiful  open  forest,  across  the  grassy  valley,  passing  two  little  gems 
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of  lakes  at  the  foot  of  high  ridges,  on  the  west  side.  Presently  the 
trail  turned  up  the  slope  of  the  mountain,  where  night  overtook  us. 
After  traveling  some  distance  I  discovered  we  were  followiug  a  baud  of 
elk,  having  missed  the  trail  in  the  darkness.  We  then  struck  out  for 
the  lake  shore,  on  which  our  course  was  regained,  but  presently  lost 
again  after  more  elk.  We  then  built  a  fire  and  examined  the  ground 

carefully  for  tracks,  found  the  right  direction,  and  at  10  o'clock  at  night 
arrived  in  camp  on  the  lake  shore,  to  the  relief  of  our  companions,  who 
supposed  us  lost  in  the  mountains.  Our  camp  to-night  is  due  south 
from  the  head  of  the  Yellowstone,  on  the  other  side  of  the  lake.  Long, 
wooded  promontories  here  extend  out  into  the  basin,  inclosing  bays  sev- 

eral miles  in  length.  These  are  so  numerous  as  to  render  it  impossible 
•to  give  a  correct  profile  of  the  shore  without  actual  measurement,  tiie 
perspective  in  such  distances  rendering  appearances  very  deceiving. 
Distance,  9  miles. 

Eighteenth  day — September  8. — We  traveled  across  a  high  promontory 
running  into  the  lake,  winding  among  steep  ravines  and  through  fallen 
timber  lying  in  heaps,  with  full-grown,  living  forest  above  it.  This 
timber  must  have  been  deadened  by  fire,  the  trunks  being  bare  of  limbs 
and  much  decayed,  but  in  such  masses  as  to  be  impassable  in  many 
places,  causing  us  to  make  wide  detours  to  find  a  trail.  The  standing 
forest  is  very  dense  ;  the  pack  animals  ran  between  trees,  often  wedging 
themselves  in  so  tightly  as  to  require  some  trouble  in  extricating  them; 
several  of  the  packs  burst,  causing  numerous  delays.  Our  faces  were 
scratched,  clothes  torn,  and  limbs  bruised  squeezing  through  between 

saplings.  After  a  hard  day's  work,  traveling  at  all  points  of  the  com- 
pass for  a  distance  of  at  least  fifteen  miles,  we  struck  a  stream  leading 

north  through  a  deep  ravine  and  followed  it  down.  Presently  the  ranges 
opened  out,  skirting  a  pretty  little  bottom,  in  which  we  camped.  Dis- 

tance direct,  7  miles. 

Messrs.  Hedges  and  Stickney  wandered  oft'  from  the  party  in  the morning,  but  struck  the  shore  of  the  lake  and  followed  it,  meeting  us 
shortly  after  going  into  camp.  In  the  evening  a  grizzly  bear,  with  cubs, 
was  roused  by  some  of  the  party,  but  as  they  had  not  lost  an y  bears 
she  got  away  with  her  interesting  family  undisturbed.  These  animals 
are  very  numerous  in  the  basin,  the  green  grasses,  berries,  arid  pine 
nuts  affording  them  abundant  supplies  of  food  j  but  our  party  kept  up 
such  a  racket  of  yelling  and  firing  as  to  drive  off  all  game  for  miles 
ahead  of  us.  The  numbers  of  springs  of  water  on  the  slopes  of  these 
ridges  is  surprising,  large  districts  on  the  hill-sides  being  swampy  and 
often  impassable.  The  water  from  the  granite  rocks  is  always  good  ; 
from  all  others  bad.  The  small  lakes  are  perfectly  alive  with  otter, 
which  maybe  seen  playing  upon  their  surfaces  at  night-fall  by  hundreds. 
Beaver,  mink,  and  inuskrat  are  also  abundant. 

Nineteenth  day — September  9. — We  moved  in  a  westerly  course  over 
the  summit  of  a  high  promontory,  thence  descending  into  a  narrow  open 
valley,  and  crossing  a  small  stream  rising  in  the  promontory  between 
two  arms  of  the  lake  and  flowing  south.  This  creek,  rising  as  it  were 

in  the  very  midst  of  the  Yellowstone  Lake,  is  the'source  proper  of  Snake 
River;  five  miles  below  it  empties  into  a  stream  flowing  from  a  heart- 
shaped  lake  five  miles  in  diameter.  This  stream  is  about  70  feet  wide, 
3  feet  in  depth,  and  is  the  main  fork  of  Snake  River.  This  explains  the 
origin  of  the  old  story  of  the  "Two  Water"  Lake,  or  Spring,  to  the  effect 
that  the  two  streams,  the  Yellowstone  emptying  into  the  Gulf,  and  the 
Snake  river  into  the  Pacific,  had  a  common  source.  The  proximity  is 
truly  unparalleled,  the  waters  of  one  stream  actually  running  from  be- 
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tween  the  waters  of  the  other.  Passing  thence  westward  we  became 
entangled  in  fallen  timbers  of  the  worst  description  on  steep  hillsides, 
and  among  impassable  ravines,  but  finally  emerged  into  an  open  flat  on 
the  promontory,  and  camped  at  the  fountain-head  of  the  Snake  River. 
Distance,  5  miles. 

Barometer,  22. 05;  thermometer,  45°  5  elevation,   . 
On  going  into  camp  it  was  discovered  that  a  pack-horse  was  missing. 

This  animal,  a  small  Cayuse,  had  been  uniformly  unfortunate,  miring 
down  in  marshes,  tumbling  over  log-heaps,  and  rolling  endwise  down 
steep  banks ;  he  was  found  a  couple  of  miles  back  firmly  wedged  between 
two  trees.  Mr.  Everts  did  not  come  in  with  the  rest  of  the  party,  and 
men  sent  back  on  the  trail  found  no  traces  of  him.  We  fired  signal 
guns,  and  kept  watch-fires  during  the  night,  but  without  success.  Sup- 

posing that  he  had  passed  to  the  right  or  left,  we  moved  on  the  next 
day,  leaving  men  behind  on  the  trail. 

Twentieth  day — September  10. — We  broke  camp  at  10  a.  in.,  taking  a 
westerly  course  through  fallen  timber  and  over  steep  ridges,  striking  a 
long,  slender  arm  of  the  lake  in  the  afternoon  ;  camped  on  this  inlet — 
distance,  5  miles.  Parties  then  went  back  on  the  trail,  and  laterally, 
shunting  Mr.  Everts.  Messrs.  Hauser  and  Langford  ascended  a  high 
peak  near  camp  and  fired  the  woods,  in  hope  of  giving  him  a  point  of 
direction.  We  also  fired  signal  guns  during  the  night.  In  the  evening 
large  numbers  of  fish  were  caught,  Private  Williamson  catching  fifty- 
two  large  trout,  all  that  two  men  could  carry,  in  less  than  an  hour.  The 
night  passed  away  and  the  missing  man  did  not  come.  In  the  early 
morning  we  were  serenaded  by  a  couple  of  lions,  their  melancholy  voices 
echoing  through  the  heavy  forest  with  a  peculiar,  wild,  and  mournful 
.sound.  We  had  blazed  trees  at  all  our  camps  throughout  the  whole 
trip,  leaving  on  each  a  record,  with  date,  route,  and  distances  marked 
on  the  hewn  sections.  Here  we  also  hung  up  in  sight  a  few  rations, 
hoping  Mr.  Everts  might  strike  our  trail  and  follow  after  we  had  gone. 

Twenty-first  day — September  11. — I  started  in  advance,  with  Messrs. 
Hauser  and  Langford,  rounding  the  arm  of  the  lake,  at  the  head  of 
which  a  narrow  valley,  with  a  small  stream,  conies  in;  thence  striking 
due  west,  up  a  steep  ridge,  we  reached  on  its  summit  a  plateau  of  open 
woods  with  grassy  spaces  between,  and  a  perfect  net-work  of  small 
lakes,  their  surfaces  covered  with  the  broad  leaves  of  the  tiger  lily. 
These  extended  for  miles  on  either  side,  as  the  promontory  is  very  ex- 

tensive, running  tar  out  into  the  waters  of  the  great  lake.  After  an 
easy  ride  in  a  direct  line  of  seven  miles,  we  reached  the  extreme  west- 

erly and  longest  arm  of  the  lake,  a  lovely  bay  of  water,  six  miles  across, 
and  with  steam  jets  rising  at  its  southern  extremity  in  great  numbers. 
Opposite  the  head  of  this  arm  is  the  great  yellow  mountain  seen  from 
Mount  Langford  several  days  ago.  This  is  the  central  point  from  which 
radiate  double  barriers,  separating  the  waters  of  the  Yellowstone  from 
the  Snake,  and  the  latter  from  the  Madison,  Snake  River  flowing  on  the 
east  side  of  the  mountain  southerly,  and  the  Eirehole  branch  of  the 
Madison  rising  in  a  small  lake  to  the  west  of  the  range,  the  main  branch 

coming  from  Henry's  Lake,  south  of  this.  This  mountain  may  be  said 
to  be  the  focus  of  volcanic  action  in  the  basin,  the  greatest  phenomena 
being  observed  within  a  radius  of  thirty  miles  from  its  summit.  From 
its  yellow,  sulphureted  appearance  it  can  be  readily  distinguished,  and 
is  the  central  and  most  important  landmark  in  the  great  basin.  We 
camped  on  the  arm  of  the  great  lake  three  miles  north  of  its  extremity, 
and  on  the  east  side.  Here  we  remained  in  camp  during  the  12th,  13th, 
14th,  and  15th,  searching  constantly  for  Mr.  Everts.     During  the  night 
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a  heavy  snow-storm  set  in,  which  continued  at  intervals  throughout 
the  next  day. 

Twenty-second  day — September  12. — To-day  parties  went  out  in  couples 
on  the  search.  Messrs.  Smith  and  Trumbull  followed  the  lake  shore 
around  the  head  of  the  promontory  to  within  sight  of  our  previous 
camp.  They  returned  in  the  evening  and  reported  having  seen  human 
footsteps  in  the  sands  of  the  Leach.  Mr.  Smith  was  positive  he  saw  sev- 

eral Indians  on  foot,  who  retreated  into  the  woods  on  being  approached. 
They  were  probably  white  men,  as  a  man  was  met  in  the  neighborhood 
a  few  days  afterward  who  stated  that  he  belonged  to  a  small  party  in 
the  vicinity.  In  the  middle  of  this  promontory  is  one  lake  of  consider- 

able size,  and  at  a  high  elevation  above  that  of  the  Yellowstone.  Messrs. 
Washburn  and  Langford  took  a  southerly  direction  toward  the  base  of 
the  Yellow  Mountain,  for  a  distance  of  eleven  miles.  They  saw  from 
the  divide  the  lake  from  which  Snake  River  issues,  also  a  small  lake  at 
an  elevation  of  800  feet  above  it.  Beyond  this  divide  they  became  en- 

tangled in  an  immense  swampy  brimstone  basin,  miles  in  extent-,  abound- 
ing in  sulphur  springs,  small  geysers,  and  stream  jets.  The  ground  was 

covered  with  tufa,  or  calcareous  deposits  in  a  thin  scale,  overlying  hot 
white  mud.  Mr.  Langford's  horse  broke  through  several  times,  coining 
back  plastered  with  the  white  substance  and  badly  scalded.  They  were 
unable  to  penetrate  to  the  lake  on  account  of  the  instability  of  the  foot- 
ing. 

Twenty-third  day — September  13. — The  snowy  weather  continued  with 
intervals  of  hail  and  rain;  large  hies  were  kept  up,  and  the  search  con- 

tinued. I  rode  around  the  head  of  the  lake  to  the  steam  jets  visible 
from  camp;  this  was  the  largest  system  we  had  yet  seen,  located  at 
the  extreme  point  of  the  most  westerly  arm  of  the  lake,  and  on  a  gentle 
slope,  reaching  along  the  shore  for  a  mile,  and  extending  back  into  the 
woods  for  the  same  distance;  this  system  embraced  every  variety  of  hot 
water  and  mud  springs  seen  thus  far  on  the  route,  with  many  others 
heretofore  unseen.  Four  hundred  yards  from  the  lake  shore  is  a  basin 
of  mud  having  a  bright  pink  color;  this  is  a  system  of  itself,  being  70 
feet  in  diameter,  and  projecting  thick  mud  through  small  craters  of  a 
conical  shape  around  the  edge  of  the  basin,  while  the  center  is  one  seeth- 

ing mass.  The  deposit  speedily  hardens  into  a  firm,  laminated  clay  stone, 
of  beautiful  texture,  though  the  brilliant  pink  color  fades  to  a  chalky 
white.  Near  and  around  this  basin  are  a  dozen  springs,  from  G  to  25 
feet  across,  boiling  muddy  water  of  paint-like  consistency,  in  colors 
varying  from  a  pure  white  to  a  dark  yellow;  then  come  several  flowing 
springs,  from  10  to  50  feet  in  diameter,  of  clear,  hot  water,  the  basins 
and  channels  of  which  were  lined  with  deposits  of  red,  green,  yellow, 
and  black,  giving  them  an  appearance  of  gorgeous  splendor ;  these  de- 

posits were  too  friable  to  preserve,  crumbling  at  the  touch.  The  bright 
colors  were  on  the  surface  of  the  rock  only,  not  extending  to  its  interior. 
Below  these  were  several  large  craters  of  bluish  water  impregnated  with 
sulphate  of  copper ;  these  boiled  to  the  height  of  two  feet  in  the  cen- 

ter and  flowed  large  streams  of  water;  their  rims  were  raised  a  few 
inches,  in  a  delicate  rocky  margin  of  a  fringe-like  appearance,  deposited 
from  the  water.  Beyond  these  are  two  lakes  of  purple  water,  hot,  but 
not  boiling  ;  these  give  deposits  of  great  delicacy  of  coloring.  Near  by 
are  two  more  bluestone  springs,  the  largest  we  have  yet  seen;  one,  30 
by  40  feet  and  of  temperature  173°^  flows  a  stream  into  the  other  one 
about  70  feet  distant,  and  six  feet  lower;  this  latter  spring  is  10  by  75 
feet,  temperature  183°;  a  stream  of  100  inches  of  water  flows  from  it. 
The  craters  of  these  springs  are  of  calcareous  stalagmite,  and  lined  with 
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a  silvery  white  deposit  which  illuminates,  by  reflection,  the  interior  to 
an  immense  depth ;  both  craters  have  perpendicular  but  irregular  walls, 
and  the  distance  to  which  objects  are  visible  down  in  their  deep  abysses 
is  truly  wonderful.  No  figure  of  imagination,  no  description  of  enchant- 

ment, can  equal  in  imagery  the  vista  of  these  great  basins.  AVest  of 
these  is  a  group,  of  clear,  hot  water,  which  surpass  them  all  for  singu- 

larity, though  not  in  beauty;  these  are  basins  of  different  sizes  and 
unknown  depths,  in  which  float  what  appear  to-be  raw  bullock-hides  as 
they  look  in  a  tanner's  vat,  waving  sluggishly  about  with  every  undula- 

tion of  the  water  ;  the  resemblance  is  complete.  On  examination  the 
leathery  substance  proves  to  be  a  fragile  texture,  something  like  the 

vegetable  scum  in  stagnant  pools,  ("  and  yet  it  is  not  vegetable,'*)  with brilliant  colors  of  red,  yellow,  green,  and  black,  on  the  shaded  side.  It 
is  easily  torn  and  could  not  be  preserved,  unless  indeed  by  pressure,  like 
rose  leaves ;  it  has  the  thickness  and  flabbiness  of  rawhide,  and  is  quite 
heavy  when  wet.  Digging  down  into  the  basins,  I  found  that  this  sin- 

gular substance  filled  the  whole  depth,  layer  upon  layer  being  deposited  -y 
and,  stranger  than  all,  the  lower  strata  were  solidified,  turning  to  pure7 
finely-grained  sheets  of  alabaster,  specimens  of  which  I  brought  in. 

On  the  margin  of  the  lake  is  a  double  row  of  calcareous  springs  at 
the  boiling  point,  (here  185°,)  which  do  not  flow,  except  at  intervals. 
These  build  up  craters  of  solid  limestone,  from  5  to  20  feet  in  height ; 
many  of  these  stand  in  the  waters  of  the  lake,  and  several  are  partially 
broken  away  by  the  erosive  action  of  its  waves.  There  are  two  flowing 
ones,  with  low  craters  from  20  to  30  feet  in  diameter,  which  run  as  much 
as  50  inches  of  boiling  water  each.  Of  these,  the  walls  of  the  craters 
are  visible  to  a  great  depth,  inclining  at  a  sharp  angle  under  the  bed  of 
the  lake,  and  separated  from  it  by  thin  barriers  of  shelving  rock.  All 
along  the  shore,  for  a  mile,  runs  a  terrace  of  calcareous  stalagmite,  in  a 
deposit  of  from  20  to  50  feet  in  depth,  the  edges  of  which  are  worn  to  a 
bluff  bank  by  the  action  of  the  waters.  This  stratum  has  been  deposited 

by- the  mingled  streams  of  mineral  waters  of  every  sort,  which  flow  from 
the  springs  above  and  flood  its  whole  surface.  The  rock  is  stained  with 
variegated  colors,  which  speedily  fade,  but  specimens  obtained  from 
the  lower  beds,  and  bleached  in  the  lake,  are  the  purest  of  alabaster. 
Scattered  over  the  surface  of  this  terrace  are  masses  of  calcareous  tufa, 
which,  when  dried,  will  float  in  water.  Not  less  than  1,000  inches  of 
hot  water  flow  into  the  lake  at  this  point,  and  numberless  jets  can  be 
seen  boiling  up  far  out  in  its  basin.  In  this  enumeration  I  have  de- 

scribed but  a  few  of  the  largest  springs;  there  are  hundreds  of  them, 
including  vapor  vents,  mud  spouts,  and  still  caldrons.  They  are  scat- 

tered through  the  woods  in  such  numbers  as  to  require  the  utmost  care 
to  prevent  stumbling  into  them  at  every  turn. 

Occasionally  this  anomaly  is  seen,  of  two  springs,  at  different  levels, 
both  boiling  violently;  one  pours  a  large  and  constant  stream  into  the 
other,  yet  the  former  does  not  diminish,  nor  does  the  latter  fill  up  and 
overflow.  Most  of  the  springs,  however,  seem  to  be  independent  of  each 
other  and  to  come  from  immense  depths,  having  different  levels  at  the 
surface,  different  temperatures,  and  pulsations;  seldom  are  found  the 
waters  and  deposits  of  any  two  exactly  alike.  It  is  impossible  to  ade- 

quately describe,  and  utterly  impossible  to  realize  from  any  description, 
more  than  a  faint  idea  of  the  beauties  and  wonders  of  this  group.  The 
fire  kindled  on  the  summit  of  the  mountain  has  by  this  time  spread  to  a 
vast  conflagration,  before  the  devouring  flames  of  which  tall  pine  trees 
shrivel  up  and  are  consumed  like  grass.  The  whole  summit  of  the 
mountain  sends  up  a  vast  column  of  smoke  which  reaches  to  the  sky,  a 
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pillar  of  cloud  by  day  and  of  fire  at  night.  I  returned  to  camp  in  the 
evening  profoundly  impressed  with  the  greatness  of  the  phenomena  we 
were  witnessing  from  day  to  day,  and  of  their  probable  future  import- 

ance to  science,  in  unraveling  mysteries  hitherto  unsolved.  Messrs. 
Hauser  and  Gillette  returned  in  the  evening,  unsuccessful  in  their  search. 
The  snow,  hail,  and  rain,  by  turns,  continued,  and  lions  were  again  heard 
during  the  night. 

Twenty-fourth  day — September  14. — We  remained  close  in  camp;  the 
weather  continued  stormy ;  the  snow  was  now  twenty  inches  deep,  and 
fell  almost  constantly;  our  pavilion  tent  served  us  admirably;  without 
it  we  should  have  suffered  great  inconveniences  for  lack  of  shelter. 
The  water-fowl  of  the  lake  deserve  a  passing  notice.  These  include 
swans,  pelicans,  gulls,  Canada  geese,  brants,  and  many  varieties  of 
ducks  and  dippers.  There  are  also  herons  and  sand-hill  cranes.  Of 
pelicans,  immense  numbers  sail  in  fleets  along  the  lake,  in  company 
with  the  majestic  swan.  The  gulls  are  of  the  same  variety  as  those 
found  in  San  Francisco  Harbor.  I  think  the  pelicans  are  identical  with 
those  found  in  the  great  lakes  on  the  northern  border;  but  am  not  sure, 
as  we  did  not  get  a  specimen.  There  are  several  low,  flat  islands  in  the 
lake  which  are  always  white  with  them  at  the  close  of  the  day.  Of 
birds  and  animals  of  the  forest,  I  have  seen  of  each  several,  not  down 
in  the  books,  comprising,  of  birds,  a  sort  of  large  mocking-birds,  two 
varieties,  belonging,  I  think,  to  the  genus  "corvus;'7  two  kinds  of  wood- 

peckers; two  or  three  species  of  grouse;  also  a  guide-bird,  resembling  a 
blackbird,  but  larger.  I  saw  but  one  of  these — the  day  I  went  to  the 
bottom  of  the  Grand  Canon ;  it  hopped  and  flew  along  from  rock  to  rock 
ahead  of  us  during  the  whole  trip  down,  waited  perched  upon  a  rock 
while  we  were  resting,  and  led  us  clear  to  the  summit  again  in  the  same 
manner,  making  innumerable  sounds  and  gestures  constantly,  to  attract 
attention.  Others  of  the  party  remarked  birds  of  the  same  kind,  and 
acting  in  the  same  manner.  The  common  birds  of  the  basin  are  eagles, 
hawks,  ravens,  ospreys,  prairie  chickens,  and  grouse.  Of  animals,  I 
saw  several  species  of  squirrels  and  weasels  which  do  not  appear  in  the 
books.     We  saw  no  snakes  of  any  kind  in  the  basin. 

Twenty -fifth  day — September  15. — The  snow-storm  abated,  clouds  hung 
overhead  in  heavy  masses,  an  oppressive  dampness  pervaded  the  atmo- 

sphere, the  snow  melted  away  rapidly  under  the  influence  of  a  warm 
wind  from  the  west.  The  only  traces  of  Indians  we  had  seen  were  some 
shelters  of  logs,  rotten  and  tumbling  down  from  age,  together  with  a 
few  poles  standing  in  former  summer  camps;  there  were  no  fresh  trails 
whatever.  Appearances  indicated  that  the  basin  had  been  almost  en- 

tirely abandoned  by  the  sons  of  the  forest.  A  few  lodges  of  Sheep- 
eaters,  a  branch  remnant  of  the  Snake  tribe,  wretched  beasts  who  run 
from  the  sight  of  a  white  man  or  from  any  other  tribe  of  Indians,  are 
said  to  inhabit  the  fastnesses  of  the  mountains  around  the  lakes,  poorly 
armed  and  dismounted,  obtaining  a  precarious  subsistence,  and  in  a 
defenseless  condition.  We  saw,  however,  no  recent  traces  of  them.  The 
larger  tribes  never  enter  the  basin,  restrained  by  superstitious  ideas  in 
connection  with  the  thermal  springs.  A  party  of  three  can  travel  with 
perfect  safety,  so  far  as  Indians  are  concerned,  in  any  part  of  this  district, 
by  keeping  close  watch  upon  their  horses  at  night,  as  the  lions  would 
make  short  work  with  them  if  an  opportunity  was  afforded,  horse-flesh 
being  their  favorite  diet. 

Twenty-sixth  day — September  16. — We  moved  around  the  arm  of  the 
lake  to  the  hot  springs  previously  describe!,  camping  near  them;  dis- 

tance, 5  miles. 
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Barometer,  22.70;  thermometer,  44°;  elevation,  7, 714 J  feet. 
The  shore  line  is  bordered  by  a  levee  of  obsidian,  lava  pebbles,  and 

calcareous  fragments,  cutting-  off  and  inclosing  ponds  of  water  behind 
it,  from  which  the  surplus  waters  flow  out  through  crevices  in  the  dike. 
These  ponds  are  the  accumulated  waters  of  thousands  of  springs  break- 

ing from  the  ground  all  along  the  line  of  the  beach.  The  lake  bottom 
is  everywhere  free  from  caverns,  and  gradually  sloping  to  deep  water. 
The  ruins  of  old  spring  craters  appear  at  intervals  along  the  shore.  In 
the  afternoon  the  snow  had  diminished  to  a  general  depth  of  six  inches, 
and  exposed  locations  were  bare.  We  spent  the  evening  in  collecting 
specimens  from  the  different  springs  and  laying  in  a  supply  of  fish  for 
future  use. 

Twenty-seventh  day — September  17. — In  the  morning  we  noticed  a  great 
commotion  among  the  hot  springs.  Many  heretofore  quiescent  were 
now  active  and  flowing.  Others,  Avhich  previously  boiled  gently,  sent 
up  clouds  of  steam,  and  threw  water  to  the  height  of  three  and  four 
feet.  Evidently  they  have  their  periods  of  increased  action,  like  those 
Ave  saw  on  the  Yellowstone  below.  Before  leaving  camp  a  council  was 
held,  which  resulted  in  our  leaving  Mr.  Gillette,  with  Privates  Moore 
and  Williamson,  to  make  a  final  effort  in  the  search  for  Mr.  Everts. 

They  were  provided  with  one  pack  mule  and  ten  days'  rations.  They 
were  to  go  back  to  Bozemau  by  our  former  route,  or  at  discretion  make 
a  search  and  follow  on  our  trail. 

Starting  at  0  o'clock  in  a  northwesterly  course,  we  traveled  up  a 
gradual  declivity  through  open  timber  four  miles,  to  the  summit  of  the 
divide,  then  descending  for  about  the  same  distance,  we  crossed  a  deep, 
open  valley,  containing  a  headwater  tributary  of  the  Eirehole  branch 
of  the  Madison.  The  course  then  lay  over  the  summit  of  a  very  steep 
ridge,  1,000  feet  in  altitude,  the  face  of  which  was  covered  with  masses 
of  fallen  timber,  through  which  we  found,  a  passage  of  the  utmost  diffi- 

culty. Passing  the  summit,  a  glimpse  was  obtained  of  a  good-sized 
lake,  the  source  of  the  Eirehole.  Skirting  then  a  ridge  to  the  north- 

ward, over  a  country  very  much  broken,  we  soon  began  to  descend,  and 
finally  reached  the  bottom  of  an  open  ravine,  abounding  with  springs 
of  good  water,  where  we  camped.     Distance,  12  miles. 

Barometer,  22.05;  thermometer,  50°;  elevation,  7,535  feet. 
Twenty -eighth  day — September  18. — We  broke  camp  at  1)  o'clock,  trav- 

eling along  the  slopes  of  the  ridges,  skirting  the  ravines  through  falling 
timber,  and  passing  in  many  places  over  swampy  terraces,  for  a  dis- 

tance of  three  miles,  when  we  suddenly  came  upon  a  mountain  torrent, 
40  feet  wide,  and  running  through  a  gorge  of  trachyte  lava  200  feet  in 
depth.  This  was  the  Eirehole  Biver,  heading  in  a  lake  a  few  miles  to 
the  south.  Following  down  the  course  of  this  stream  we  presently 
passed  two  fine  roaring  cascades,  where  the  water  tumbled  over  rocks 
to  the  depth  of  20  and  50  feet  successively.  These  pretty  little  falls, 
if  located  on  an  eastern  stream,  would  be  celebrated  in  history  and  song ; 
here,  amid  objects  so  grand  as  to  strain  conception  and  stagger  belief, 
they  were  passed  without  a  halt. 

Shortly  after  the  canon  widened  a  little,  and  on  descending  to  a  level 
with  the  stream  we  found  ourselves  once  more  in  the  dominions  of  the 
Eire  King.  Scattered  along  both  banks  of  the  infant  river  were  boiling 
springs,  depositing  calcareous  craters.  These  varied  from  2  to  12  feet 
across,  and  were  all  in  active  eruption,  the  cones  deposited  varying  from  3 
to  40  feet  in  height,  and  sometimes  covering  a  space  of  one-fourth  of  an 
acre.  A  feature  of  these  craters  is,  that  they  gradually  seal  themselves 
up  and  stop  the  flow  of  their  water,  by  depositing  around  the  interior 
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edges  a  deep  fringe  of  rock,  the  points  of  which  finally  meet  across  the 
openings  of  the  craters,  forming  a  sort  of  sieve,  which  finally  closes 
entirely,  forcing  the  waters  to  break  out  in  some  other  place.  Numbers 
of  these  self-extinguished  craters  are  seen  scattered  along  both  banks 
of  the  stream,  having  now  become  cones  of  solid  rock.  Most  of  the 
waters  are  clear,  and  the  deposits  are  usually  calcareous,  but  we  found 
a  few  springs  of  water  resembling  ink.  from  which  the  deposit  was  a 
black  hard  rock,  composed  largely  of  silica,  and  extremely  flinty,  shat- 

tering the  blades  of  our  hatchets,  and  giving  forth  showers  of  sparks 
when  struck  by  them.  The  valley  here  descended  rapidly,  and  we  soon 
saw  in  front  dense  columns  of  steam  rising  above  the  hills.  After  trav- 

eling two  miles  among  these  springs  of  various  kinds,  and  through  sev- 
eral bogs  on  the  slopes,  we  came  suddenly  upon  an  open  rolling  valley 

of  irregular  shape,  about  two  miles  in  width  and  three  in  length.  This 
valley  is  known  in  the  wretched  nomenclature  of  this  region  as  the  Fire- 
hole,  and  contains  phenomena  of  thermal  Springs  unparalleled  upon 
the  surface  of  the  globe.  Crossing  the  river  we  moved  down  to  a  cen- 

tral point  of  the  valley,  and  camped  in  a  little  grove  of  pine  timber  near 
the  margin  of  a  small  marshy  lake,  around  which  were  to  be  seen 
numerous  fresh  signs  of  buffalo,  driven  out  by  the  noise  of  our  hasty 
intrusion.     Distance  6  miles. 

Barometer,  22.70;  thermometer,  40°;  elevation,  0,(>l!G  feet. 
The  valley  is  of  triangular  shape,  with  an  obtuse  angle  on  the  south 

side  of  the  river,  which  runs  parallel  with  its  longer  side,  and  about  three 
hundred  yards  from  the  foot  of  the  range.  At  the  apex  of  the  obtuse 
angle  a  stream  50  feet  wide  comes  in  from  the  south,  joining  the  main 
river  in  the  midst  of  the  valley,  below  its  central  point.  The  mountain 
ridges  on  all  sides  are  1,500  feet  in  height,  composed  of  dark  lava,  in 
solid  ledges,  are  heavily  wooded,  and  very  steep.  Small  groves  of  timber 
also  cover  the  highest  points  of  the  valley,  which  is  a  succession  of 
ridges,  and  of  rounded  knolls  capped  by  springs,  the  intervening  depres- 

sions being  rendered  marshy  by  the  overflow  of  their  waters.  The  whole 
surface  of  the  basin,  to  an  unknown  depth,  is  a  calcareous  bed,  deposited 

from  the  springs.  Near  the  head  of  the  vallej',  immediately  after  cross- 
ing to  the  south  side  of  the  river,  we  came  to  one  of  the  geysers,  which 

was  at  the  time  throwing  water,  with  a  loud  hissing  sound,  to  the  height 
of  125  feet.  In  a  few  minutes  the  eruption  ceased,  and  we  were  enabled 
to  approach  the  crater.  This  had  originally  been  a  crack  or  fissure  in 
the  calcareous  ledge,  the  seam  of  which  could  be  traced  by  minute  vents 
a  distance  of  GO  feet,  but  was  now  closed  up  by  deposits  from  the  water 
to  an  opening  7  feet  long  by  3  feet  wide  in  the  center,  from  which  the 
steam  escaped  with  a  loud,  rushing  sound.  The  hillock  formed  by  the 
spring  is  40  feet  in  height,  and  its  base  covers  about  four  acres.  Near 
the  crater,  and  as  far  as  its  irruptive  waters  reach,  the  character  of  the 
.deposit  is  very  peculiar.  Close  around  the  opening  are  built  up  walls, 
8  feet  in  height,  of  spherical  nodules,  from  6  inches  to  3  feet  in  diameter. 
These,  in  turn,  are  covered  on  the  surface  with  minute  globules  of  cal- 

careous stalagmite,  incrusted  with  a  thin  glazing  of  silica.  The  rock, 
at  a  distance,  appears  the  color  of  ashes  of  roses,  but  near  at  hand  shows 
a  metallic  gray,  with  pink  and  yellow  margins  of  the  utmost  delicacy. 
Being  constantly  wet,  the  colors  are  brilliant  beyond  description.  Sloping 
gently  from  this  rim  of  the  crater,  in  every  direction,  the  rocks  are  full 
of  cavities,  in  successive  terraces,  forming  little  pools,  with  margins  of 
silica  the  color  of  silver,  the  cavities  being  of  irregular  shape,  constantly 
full  of  hot  water,  and  precipitating  delicate  coral-like  beads  of  a  bright 
saffron.     These  cavities  are  also  fringed  with  rock  around  the  edges,  in 
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meshes  as  delicate  as  the  finest  lace.  Diminutive  yellow  columns  rise 
from  their  depths,  capped  with  small  tablets  of  rock,  and  resembling 
Sowers  growing  in  the  water.  Some  of  them  are  filled  with  oval  pebbles 
of  a  brilliant  white  color,  and  others  with  a  yellow  frost-work  which 
builds  up  gradually  in  solid  stalagmites.  Receding  still  further  from 
the  crater,  the  cavities  become  gradually  larger,  and  the  water  cooler, 
causing  changes  in  the  brilliant  colorings,  and  also  in  the  formations  of 
the  deposits.  These  become  calcareous  spar,  of  a  white  or  slate  color, 
and  occasionally  variegated.  The  water  of  the  geyser  is  colorless,  taste- 

less, and  without  odor.  The  deposits  are  apparently  as  delicate  as  the 
down  on  the  butterfly's  wing,  both  in  texture  and  coloring,  yet  are  firm 
and  solid  beneath  the  tread.  Those  who  have  ̂ een  stage  representations 

of  "Aladdin's  Cave,"  and  the  "Home  of  the  Dragon  Fly,"  as  produced 
in  a  first-class  theater,  can  form  an  idea  of  the  wonderful  coloring,  but 
not  of  the  intricate  frost- work,  of  this  fairy -like,  yet  solid  mound  of  rock, 
growing  up  amid  clouds  of  steam  and  showers  of  boiling  water.  One 
instinctively  touches  the  hot  ledges  with  his  hands,  and  sounds  with  a 
stick  the  depths  of  the  cavities  in  the  slope,  in  utter  doubt  in  the  evi- 

dence of  his  OAvn  eyes.  The  beauty  of  the  scene  takes  away  one's  breath. 
It  is  overpowering,  transcending  the  visions  of  the  Moslem's  Paradise. 
The  earth  affords  not  its  equal.  It  is  the  most  lovely  inanimate  object  in 
existence.  The  period  of  this  geyser  is  fifty  minutes.  First  an  increased 
rush  of  steam  comes  forth,  followed  instantly  by  a  rising  jet  of  water, 
which  attains,  by  increased  impulsions,  to  the  height  of  125  feet,  escaping 
with  a  wild,  hissing  sound,  while  great  volumes  of  steam  rise  up  to  an 
altitude  of  500  feet  from  the  crater.  Rainbows  play  around  the  tremen- 

dous fountain,  the  waters  of  which  fall  about  the  basin  in  showers  of 
brilliants,  then  rush  steaming  down  the  slopes  to  the  river.  After  a 
continuous  action  for  a  space  of  five  minutes,  the  jet  lowers  convulsively 
by  degrees,  the  waters  finally  disappear,  and  only  a  current  of  steam 
pours  forth  from  the  crater.  When  we  consider  that  it  plays  through 
an  aperture  7  by  3  feet  in  measurement,  an  idea  can  be  formed  of  the 
vast  quantity  of  water  ejected  by  this  great  natural  fountain.  In  the 
neighborhood  of  this  are  several  old  geysers,  choked  up  by  their  own 
deposits  to  small,  simmering  craters,  with  their  outside  slopes  decom- 

posed and  shelly. 
Following  the  edge  of  the  valley  southward,  we  passed  hot  springs  of 

various  sizes,  from  2  to  50  feet  in  diameter,  with  craters  built  up  in 
rounded  knolls,  from  3  to  40  feet  above  the  general  level.  All  these 
were  of  clear  water,  without  sulphur  vents;  most  of  them  had  periodical 
turns  of  violence,  during  which  they  threw  off  immense  columns  of 
steam  and  water  in  jets  from  the  center  of  their  basins  to  heights  vary- 

ing from  3  to  50  feet.  Many  of  these  springs  gave  evidence  of  having 
been  once  geysers  of  the  first  class,  but  their  waters  in  such  cases  had 
burst  out  from  excess  of  pressure  in  large  springs  at  the  bases  of  the 
old  craters,  where  they  were  building  up  anew.  Large  swampy  places 
in  the  hollows  were  formed  of  a  greasy,  calcareous  slime,  covered  with 
turf,  growing  evergreen  from  the  warm  water  below.  In  many  localities 
there  were  large  groups  of  standing  trees  in  these  marshes,  dead  and 
denuded  of  bark  to  the  height  of  three  feet,  their  bare  trunks  being  of 
a  snowy  whiteness  and  fast  turning  to  stone.  These  were  always  found 
in  places  where  hot  water  flowed  down  at  some  period  from  geysers 
above.  They  presented,  with  their  deadened  tops  and  bare  and  white- 

washed stumps,  a  very  singular  appearance.  No  sulphur  springs,  nor 
sulphur  deposits,  are  found  in  the  valley;  but  few  mud  springs  are 
seen,  and  these  are  small  in  dimensions.    Along  the  margin  of  the 
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stream,  coming  in  from  the  south,  are  swampy  flats,  from  which  many 
partially  submerged  craters  project.  These  boil  violently  and  flow 
quantities  of  hot  water,  hut  do  not  throw  jets.  Near  the  mouth  of  the 
stream,  and  on  the  west  side,  is  a  lake  of  Milestone  water,  100  feet  in 
diameter,  with  steam  evolving  from  its  waters,  which  flow  over  a  low 
rim  in  every  direction  down  the  slopes,  depositing  a  yellow  bed,  which 
is  now  many  feet  in  thickness.  Below  this,  on  the  margin  of  the  stream, 
is  a  spring  30  feet  in  diameter,  boiling  with  great  fury,  and  flowing  a 
large  stream  into  the  creek.  On  the  opposite  side,  at  a  distance  of  fifty 
yards,  a  fissure  in  the  strata  becomes  visible,  six  feet  in  width  and  of 
unknown  depth.  It  is  bridged  in  most  places  with  rock,  but  has  fre- 

quent steam  vents,  and  runs  a  large  stream  of  hot  water  from  west  to 
east  with  a  rapid  current.  This  stream  can  be  traced  for  a  distance  of 
three  hundred  yards,  the  rush  of  its  subterranean  waters  being  distinctly 
audible  from  under  ground.  In  the  angle  of  the  woods  at  the  mouth  of 
the  creek  are  several  large  bluestone  springs,  some  flowing,  others  qui- 

escent. Whole  trees  fallen  in  the  craters  of  these  are  incrusted  with  a 
white,  calcareous  deposit,  and  gradually  turn  to  stone;  leaves,  pine 
cones,  grasshoppers,  and  twigs,  are  also  thus  incrusted  in  the  most 
delicate  manner.  In  these  springs  are  calcareous  deposits  in  the  shape 
of  mushrooms,  with  tops  spreading  out  at  the  surface  of  the  water. 
These  are  often  fifteen  feet  in  diameter,  and  supported  by  stems  ten 
feet  high  and  two  feet  thick,  all  of  solid  rock.  There  are  two  cones  on 
the  opposite  bank,  40  to  o0  feet  in  height,  with  small  springs  in  their 
summits.  The  space  in  the  angle  between  the  streams  is  partially  filled 
with  a  slimy  marsh.  Along  both  banks  of  the  Firehole  River  are  the 
greatest  of  the  geysers.  Our  camp  was  a  few  hundred  yards  below  the 
first  crater  described,  and  the  most  beautiful  of  them  all.  Near  the 
bank  of  the  river,  and  a  half  a  mile  below  camp,  rose  on  the  farther 
margin  of  a  marshy  lake  the  Castle  Crater,  the  largest  formation  in  the 
valley.  The  calcareous  knoll  on  which  it  stands  is  40  feet  in  height, 
and  covers  several  acres.  The  crater  is  built  up  from  its  center,  with 
irregular  walls  of  spherical  nodules,  in  forms  of  wondrous  beauty,  to  a 
castellated  turret,  40  feet  in  height  and  200  feet  in  circumference  at  the 
base.  The  outer  rim,  at  its  summit,  is  formed  in  embrasures  between 
large  nodules  of  rock,  of  the  tint  of  ashes  of  roses,  and  in  the  center  is 
a  crater  three  feet  in  diameter,  bordered  and  lined  with  a  frost-work  of 
saffron.  From  a  distance  it  strong! y  resembles  an  old  feudal  tower 
partially  in  ruins.  This  great  crater  is  continually  pouring  forth  steam, 
the  condensation  of  which  keeps  the  outside  walls  constantly  wet  and 
dripping.  The  deposit  is  silver-gray  in  color,  and  the  structure  is  won- 

derful in  its  massiveness,  completion,  and  exquisite  tracery  of  outline. 
At  the  base  of  the  turret  lies  a  large  pine  log,  covered  with  a  nodular 
and  brilliant  incrustation  to  the  depth  of  several  inches.  The  Avood  of 
this  log  is  also  petrified.  The  waters  of  this  geyser  have  burst  out  in  a 
new  place,  near  the  foot  of  the  old  crater,  flowing  a  large  stream,  boil- 

ing violently,  and  diminishing  the  action  of  the  great  vent,  yet  Ave  saw 
the  latter  on  one  occasion  throw  water  to  the  perpendicular  height  of 
00  feet,  with  the  escape  of  heavy  ATolumes  of  steam.  It  had  doubtless 
been,  when  intact,  the  greatest  fountain  of  them  all.  Near  by,  and  on 
the  same  hillock,  is  a  bluestone  spring,  with  an  indented  marginal  basin, 
25  feet  in  diameter;  this  stands  level-full.  Its  interior  lining  is  of  a 
silver  tint,  and  the  water  in  its  perpendicular  shaft  appears  to  be  of 
unfathomable  depth. 

A  few  hundred  yards  farther  down  the  stream  is  a  crater  of  flinty 
lock,  in  shape  resembling  a  huge  shattered  horn,  broken  off  half  way 
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from  its  base.  It  is  12  feet  in  height,  with  a  solid  base  ;  its  sides  have 
a  curvelinear  slope,  ragged  edges,  and  its  cavity  or  nozzle  is  7  feet  in 
diameter.  During  its  quiescent  state  the  boiling  water  can  be  seen  in 
its  chambers  at  a  depth  of  40  feet,  the  action  of  the  steam  and  water 
together  producing  a  loud  rumbling  sound.  Near  and  acting  in  concert 
with  it  are  half  a  dozen  smaller  craters  from  2  to  8  feet  in  height  con- 

stantly full  of  water,  and  boiling  violently  from  2  to  6  feet  into  the  air. 
This  great  geyser  played  several  times  while  we  were  in  the  valley,  on 
one  occasion  throwing  constantly  for  over  three  hours  a  stream  of  water 
7  feet  in  diameter  from  90  to  200  feet  perpendicularly.  While  plajing 
it  doubled  the  size  of  the  Firehole  River,  running  at  its  maximum 
about  2,500  inches  of  water.  Two  hundred  yards  below  this  is  a  grotto 
formation,  similar  in  structure  to  the  turreted  spring;  this  is  20  feet  in 
altitude,  40  feet  in  outside  diameter,  and  has  side  apertures  large 
enough  for  a  man  to  crawl  into;  these  lead  to  cavernous  craters  on  the 
interior.  A  large  and  singular  pillar  of  stone  stands  in  the  middle  of 
the  vent.  Several  of  the  party  crawled  through  the  interior  when  it 
was  quiet,  but  an  hour  afterward  it  was  throwing  a  column  of  water  6 
feet  in  diameter  to  the  height  of  GO  feet.  Near  it  were  several  large 
vents  in  which  water  boiled  to  the  height  of  G  feet  constantly,  and  large 
streams  of  water  ran  from  these  down  the  banks  into  the  river.  Still 
farther  below,  and  on  the  opposite  bank  of  the  stream,  are  two  small 
craters,  with  apertures  two  feet  each  in  diameter;  these  two  are  con- 

nected, one  throwing  steam,  and  the  other  water,  and  also  alternating 
with  another  small  crater  below.  First  the  stream  would  rush  from  the 
upper  crater,  roaring  violently,  then  this  would  suddenly  cease,  to  be 
followed  by  a  fan-like  jet  of  water  rising  from  the  lower  crater  to  the 
height  of  over  40  feet,  often  playing  for  perhaps  two  minutes  ;  then  this 
would  suddenly  stop  flowing,  and  the  steam  would  rush  forth  again  for 
a  time.  Occasionally  the  small  crater  threw  a  transverse  stream,  some- 

times alternating  with  either  of  the  others;  and  thus  they  played  on  for 
hours,  after  which  all  would  subside  to  a  gentle  bubbling.  All  along 
both  banks  of  the  river  are  small  craters  and  spouts  built  up  in  every 
conceivable  shape;  all  were  active  except  the  geysers,  and  each  entirely 
independent  of  the  others.  Several  streams  of  water  poured  out  in  cas- 

cades from  round  holes  in  the  rocky  bank  of  the  river,  and  a  number  of 
little  geysers  played  from  G  to  40  feet  at  intervals, 

Opposite  camp,  on  the  other  side  of  the  river,  is  a  high  ledge  of 
stalagmite,  sloping  from  the  base  of  the  mountain  down  to  the  river; 
numerous  small  knolls  are  scattered  over  its  surface.  The  craters  of 
boiling  springs  from  15  to  25  feet  in  diameter;  some  of  these  throw 
water  the  height  of  3  and  4  feet.  In  the  summit  of  this  bank  of  rock 
is  the  grand  geyser  of  the  world,  a  well  in  the  strata  20  by  25  feet  in 
diametric  measurements,  the  perceptible  elevation  of  the  rim  being  but 
a  few  inches,  and  when  quiet  having  a  visible  depth  of  100  feet.  The 
edge  of  the  basin  is  bounded  by  a. heavy  fringe  of  rock,  and  stalagmite 
in  solid  layers  is  deposited  by  the  overflowing  waters.  When  an  erup- 

tion is  about  to  occur  the  basin  gradually  fills  with  boiling  water  to 
within  a  few  feet  of  the  surface,  then  suddenly,  with  heavy  concussions, 
immense  clouds  of  steam  rise  to  the  height  of  500  feet.  The  whole 
great  body  of  water,  20  by  25  feet,  ascends  in  one  gigantic  column  to 
the  height  of  DO  feet,  and  from  its  apex  5  great  jets  shoot  up,  radiating 
slightly  from  each  other,  to  the  unparalleled  altitude  of  250  feet  from  the 
ground.  The  earth  trembles  under  the  descending  deluge  from  this 
vast  fountain,  a  thousand  hissing  sounds  are  heard  in  the  air;  rainbows 
encircle  the  sumits  of  the  jets  with  a  halo  of  celestial  glory.     The  fall- 
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ing  water  plows  up  and  bears  away  the  shelly  strata,  a  seething  Hood 
pours  down  the  slope  and  into  the  river.  It  is  the  grandest,  the  most 
majestic,  and  most  terrible  fountain  in  the  world.  After  playing  thus 
for  twenty  minutes  it  gradually  subsides,  the  water  lowering  into  the 
crater  out  of  sight,  tlie  steam  ceases  to  escape  and  all  is  quiet.  This 
grand  geyser  played  three  times  in  the  afternoon,  but  appears  to  be 
irregular  in  its  periods,  as  we  did  not  see  it  in  eruption  again  while  in 
the  valley.  Its  waters  are  of  a  deep  ultramarine  color,  clear  and  beau- 

tiful. The  waving  to  and  fro  of  the  gigantic  fountain,  when  its  jets  are 
at  their  highest,  and  in  a  bright  sunlight,  affords  a  spectacle  of  wonder 
of  which  any  description  can  give  but  a  feeble  idea.  Our  whole  party 
were  wild  with  enthusiasm;  many  declared  it  was  300  feet  in  height;  but 
I  have  kept,  in  the  figures  as  set  down  above,  within  the  limits  of  abso- 

lute certainty.  We  were  led  to  believe  by  indications  on  the  rocks  that 
some  of  these  geysers  do  occasionally  play  to  an  altitude  of  500  feet, 

but  this  we  did'  not  see.  Above,  on  the  slope  of  the  mountain,  is  an- 
other great  geyser  which  has  lately  broken  out.  It  has  deadened  the 

timber  on  a  wide  space,  and  for  half  a  mile  between  its  crater  and  the 
river.     It  must  run  a  perfect  torrent  of  water  at  its  periods  of  eruption. 

I  have  now  described  seven  of  the  largest  geysers  seen  in  the  Firehole 
Basin,  and  the  description  falls  far  short  of  the  reality.  To  do  justice 
to  the  subject  would  require  a  volume.  The  geysers  of  Iceland  sink  to 
insignificance  beside  them;  they  are  above  the  reach  of  comparison. 
We  could  not  distinguish,  on  every  occasion,  the  geysers  from  the  other 
hot  springs,  except  by  seeing  them  play,  and  doubtless  there  are  many 
besides  in.  the  valley  of  great  size,  which  we  saw  when  quiet,  and  classed 
as  boiling  springs.  They  all  vary  in  times,  force,  deposits,  and  colors 
of  water.  The  number  of  springs  of  all  kinds  in  the  valley  is  not  less 
than  fifteen  hundred;  and,  with  the  exception  of  the  Bluestone  Springs, 
scarcely  any  two  are  exactly  alike.  Taken  as  an  aggregate,  the  Fire- 
hole  Basin  surpasses  all  other  great  wonders  of  the  continent.  It  pro- 

duces an  effect  on  the  mind  of  the  beholder  utterly  staggering  and  over- 
powering. During  the  night  we  were  several  times  awakened  by  the 

rush  of  steam  and  the  hissing  of  the  waters,  as  the  restless  geysers 
spouted  forth  in  the  darkness.  A  constant  rumbling,  as  of  machinery 
in  labor,  filled  the  air,  which  was  damp  and  warm  throughout  the  night. 

Twenty-ninth  clay, — This  morning  we  were  awakened  by  a  fearful,  hiss- 
ing sound,  accompanied  by  the  rush  of  falling  water,  and,  looking  out, 

saw  on  the  other  side  of  the  stream  a  small  crater,  three  feet  in  height, 
and  with  an  opening  of  20  inches  diameter,  which  had  scarcely  been  no- 

ticed on  the  previous  day,  and  was  now  playing  a  perpendicular  jet  to 
the  height  of  219  feet,  Avith  great  clouds  of  steam  escaping,  and  causing 
the  ground  to  tremble  as  the  heavy  body  of  water  fell  with  tremendous 
splashes  upon  the  shelly  strata  below.  Huge  masses  of  the  rocks  were 
torn  from  their  places  and  borne  away  into  the  river  channel.  It  played 
thus,  steadily,  for  ten  minutes,  giving  us  time  to  obtain  an  accurate 
measurement  by  triangulation,  which  resulted  as  above  stated.  This 
crater  gave  no  notice  of  being  a  geyser;  its  appearance  and  size  were 
altogether  insignificant,  compared  with  others.  We  were  more  than 
ever  convinced  that  continued  observation  would  develop  the  knowl- 

edge of  geysers  in  greater  numbers,  and  perhaps  of  greater  projectile 
force  than  any  we  had  seen.  Our  rations  were  becoming  scarce,  how- 

ever, and  seven  days  had  been  comparatively  lost  in  searching  for  Mr. 
Everts.  We  sent  the  train  in  advance  at  9  o'clock,  and  waited  all  the 
forenoon  at  the  grand  geyser,  in  hopes  of  witnessing  another  eruption. 
The  waters  rose  gradually  until  the  great  crater  was  nearly  filled,  but 
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did  not  play,  and  we  were  forced  to  leave  without   witnessing  a  repe- 
tition of  the  phenomena. 

Moving  down  the  stream  on  the  north  side,  past  springs  and  small 
geysers  of  every  variety,  for  a  distance  of  three  miles,  we  then  trav- 

ersed a  valley  five  miles  in  length,  swampy  in  many  places,  and  in 
others  much  obstructed  by  fallen  timber.  Thermal  springs  were  scat- 

tered along  the  whole  route,  but  none  large  enough  to  be  remarka- 
ble here.  In  eight  miles  we  came  to  an  enormous  Milestone  spring, 

nearly  circular  in  form,  450  yards  in  circumference,  and  of  unfath- 
omable depth,  boiling  hot,  and  with  clouds  of  steam  evolving  from  its 

surface.  It  has  built  up  a  hill  50  feet  above  the  general  level,  and 
covering  about  100  acres  with  a  calcareous  bed.  The  margin  of  the 
great  basin  is  bounded  by  a  rim  30  feet  back  .from  the  brink  of  the 
crater,  and  elevated  a  few  inches.  The  waters  overflow  in  every 
direction,  keeping  the  long  slopes  constantly  wet.  The  deposits  are  of 
variegated  colors — a  circumstance  not  before  remarked  in  any  springs 
of  this  class;  the  water  boils  up  slightly  in  many  places  far  out  in 
the  basin,  but  steadil}-,  and  with  no  indication  of  violent  or  periodic 
action.  The  steam  rising  is  evolved  from  the  surface  of  the  water, 
and  does  not  escape  through  it  from  beneath.  The  margin  of  this 
lake  is  a  hundred  and  fifty  yards  from  the  river,  which  has  cut  away 
its  deposit  to  a  bluff  bank,  46  feet  in  height,  at  that  distance.  Be- 

tween this  bluff  and  the  basin,  but  at  a  lower  level,  by  _J0  feet,  is 
a  geyser  with  a  basin  50  feet  in  diameter,  and  playing  a  strong  jet 
from  the  center  to  the  height  of  20  feet.  Just  beyond  this,  and  at  a 
different  level  still,  are  several  smaller  geysers,  and  a  blue-stone  spring 
70  feet  in  diameter.  Flowing  from  these  latter  over  the  bank  into  the 
river  are  five  streams  of  boiling  water,  either  one  large  enough  to  run 
an  ordinary  grist  mill.  These  steaming  cataracts  are  among  the  most 
beautiful  we  have  witnessed  on  the  trip.  Below  the  Great  Basin,  and  at 
a  distance  from  the  bank,  are  two  more  bluestone  springs,  respectively 
75  and  100  feet  in  diameter.  These  do  not  How.  Here  the  valley  opens 
out  to  several  miles  in  width,  being  of  triangular  shape,  and  about 
twelve  miles  in  length.  The  Madison  River  comes  in  from  the  south, 
along  the  west  side  of  this  valley,  joining  the  Firehole  River  at  its 
northwest  angle.  In  this  large  valley  has  formerly  been  a  repetition  of 
Firehole  Basin,  but  on  a  much  larger  scale.  On  the  south  side  are  two 
hills  of  calcareous  deposit,  having  gigantic  but  extinct  craters  on  their 
summits.  These  hills  are  for  the  most  part  bare  on  the  slopes,  but  are 
in  some  places  grown  up  with  pine  timber,  and  are  800  feet  in  height. 
Some  of  the  fragments  of  the  crater  walls  are  50  feet  in  altitude.  The 
south  side,  between  the  forks  of  the  rivers,  contains  innumerable  extinct 
craters  of  great  size,  and  a  few  small  ones,  in  operation,  but  with  a  low 
grade  of  action.  On  the  north  side  of  the  Firehole  River  the  valley 
slopes  gradually  from  the  bluffs  to  the  river,  a  space  of  three  miles  in 
width,  and  is  a  calcareous  swamp,  with  the  summits,  of  extinct  craters 
projecting  by  hundreds  above  its  surface.  This  great  marsh  has  been 
deposited  by  waters  from  a  vast  series  of  geysers  and  springs  along 
the  foot-hill  range;  though  much  decreased  in  action  many  of  these  are 
still  in  operation,  and  for  miles  the  swamp  is  yet  flooded  with  their 
waters.  These  we  passed  at  a  distance,  and  without  visiting,  but  saw 
their  clear  fountains  and  stream  jets  playing  on  the  side  hill,  as  we 
threaded  the  swamp.  The  amount  of  water  flowing  down  from  this 
system  is  enormous,  and  it  was  with  the  utmost  difficulty  that  we  found 
a  passage  through  the  slimy  morass.  Along  the  banks  of  the  Firehole 
River  were  seen  numerous  stream  jets,  and  in  the  center  of  the  valley  is 
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quite  a  range  of  bills,  now  grown  up  with  timber,  but  which  were  formerly 
craters  of  immense  geysers.  Around  their  bases  are  ponds  of  tepid  water, 
and  the  deposit  of  the  great  marsh  rises  high  up  on  their  slopes.  Near 
the  lower  end  of  the  valley  a  large  stream  comes  into  the  Firehole 
irom  the  north,  just  above  its  junction  with  the  Madison.  This 
stream  runs  through  a  deep  and  beautiful  valley  in  the  range,  aud 
judging  from  the  color  and  deposits  from  its  waters,  has  large  systems 
of  thermal  springs  somewhere  on  the  line  of  its  course.  The  Madison 
comes  in  a  mile  below,  in  a  stream  fifty  yards  wide,  and  two  feet  deep, 
a  mountain  torrent,  running  on  a  bed  of  solid  lava,  and  having  its  source 
in  Henry  Lake,  about  forty  miles  above.  The  whole  valley  has  a  singu- 

larly ruinous  and  melancholy  aspect.  The  few  groups  still  in  activity, 
and  the  thousands  of  extinct  and  broken  craters,  attest  the  grandeur  of 
its  former  phenomena.  An  air  of  desolation  settles  upon  the  landscape 
which  renders  it  almost  painful  to  contemplate. 

Following  down  the  river  bank  through  a  deep  canon  of  volcanic 
rocks,  in  many  places  broken  in  huge  fragments,  we  presently  came  to 
rapids,  having  a  fall  of  perhaps  40  feet  in  a  half  mile.  At  this  point 
the  channel  narrows  to  150  feet,  and  is  shut  in  by  perpendicular  rocks. 
We  were  obliged  to  scale  the  ridge  above,  and  follow  down  the  stream 
on  its  summit,  through  dense  timber  and  steep  ravines,  with  consider- 

able difficulty.  In  three  miles  we  reached  a  level  bottom,  on  the  river, 
at  the  junction  of  a  large  creek  coming  in  from  the  northeast.  Camped 
at  the  junction.     Distance  18  miles. 

Barometer,  23.50;  thermometer,  43°;  elevation,  0,594  feet. 
Thirtieth  day — September  20. — We  now  thought  ourselves  clear  of  the 

geysers,  but  in  the  morning  were  surprised  to  see  a  graceful  column  of 
steam  ascending  to  the  height  of  300  feet  on  the  opposite  side  of  the 
creek  and  in  the  elbow  of  a  mountain  range.  We  did  not  visit  this 
group,  but  forded  the  Madison  twice  just  below  camp,  and  followed 
down  its  right  bank.  The  river  is  here  shut  in  by  a  canon  of  high  lava 
mountains  rising  with  a  perpendicular  front  of  from  1,000  to  2,000  feet. 
The  bare  rocks  stand  out  in  impassable  walls  seamed  with  fissures  and 
scarred  by  storms  of  centuries.  Huge  fragments  in  many  places  over- 

hang the  narrow  path.  In  others  the  summits  of  the  wall  are  composed 
of  trachyte,  overlaid  with  masses  of  basaltic  columns  of  immense  height. 

Often  the  grassy,  narrow  shelf  on  the  margin  of  the  stream  is  covered 
with  debris,  and  we  were  frequently  obliged  to  take  to  the  river,  which 
runs  on  a  ledge  of  lava  full  of  deep  cavities  and  strewn  with  large 
boulders.  After  threading  our  way  thus  for  twelve  miles  through  the 
grandest  vistas  of  volcanic  mountain  scenery,  the  ranges  suddenly  fell 
away  to  the  right  and  left,  and  we  entered  upon  a  great  plateau,  heavily 
timbered,  and  sloping  to  the  west.  This  was  the  upper  valley  of  the 
Madison,  and  is  within  the  limits  of  the  Great  Basin.  We  passed 
rapidly  down  this  uniform  slope  for  ten  miles,  all  the  way  through  tim- 

ber, in  many  places  deadened  by  lire,  coming  in  on  the  river  bank  in 
the  center  of  the  valley,  and  thence  followed  down  to  an  open  district, 
in  the  middle  of  which  rise  two  hills  of  considerable  altitude.  Mr. 
Langford  and  myself  ascended  to  the  summit  of  the  highest  of  these 
and  obtained  a  full  view  of  the  surrounding  country.  The  valley  is 
nearly  circular,  about  twenty  miles  in  diameter,  with  the  Madison 
running  from  south  to  north  through  its  center.  The  land  slopes 
gradually  to  the  river  from  east  and  west.  Two  large  streams  head  in 
the  east  and  west  points,  skirting  the  margin  of  the  valley  through 
rolling  prairie  lauds,  and  joining  the  Madison  near  the  north  point. 
The  land  is  open  all  around  the  edges  of  the  valley,  but  its  central 
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portions  are  heavily  timbered,  a  circumstance  very  unusual  in  this 
country.  The  timber  is  wholly  pine,  the  valley  being  above  the  region 
of  cottonwood.  The  river  bottom  is  much  lower  than  the  slopes,  which 
terminate  in  bluffs  on  both  sides  of  the  stream.  The  formation  is  debris 
washed  down  from  the  mountains,  and  covered  by  a  deep  loamy  soil. 
In  the  narrow  bottom  are  numerous  small  lakes  swarming  with  water- 

fowl. The  river  channel  is  extremely  crooked  and  full  of  islands,  and 
the  woods  abound  with  game  of  various  sorts.  The  great  Bannack  trail 
crosses  the  valley  from  west  to  east,  from  the  Snake  River  to  the  head- 

waters of  the  Gallatin.  We  should  have  skirted  the  foot-hills  on  the 
east  side,  and  thus  have  avoided  the  timber,  but  were  traveling  by  the 
compass  and  could  not  see  the  lay  of  the  country  on  account  of  the 
dense  forest.  We  camped  three  miles  north  of  the  two  hills,  near  the 
junction  of  one  of  the  streams,  and  eight  miles  from  the  head  of  the 
canon  through  which  the  river  flows  out  of  the  valley.  Distance, 
27  miles. 

Barometer,  23.50;  thermometer,  38°;  elevation,  6,434  feet. 
This  district  has  a  bad  reputation,  as  being  a  place  of  rendezvous  for 

the  bands  of  horse-thieves  and  road  agents  which  infest  the  Territory; 
its  dense  forests,  moderate  climate,  enormous  range,  and  abundance  of 
game  rendering  it  a  pleasant  and  secure  retreat  for  lawless  men. 

Thirty-first  day — September  21. — We  moved  at  9.30  a.  m.  down  the  river, 
traveling  for  eight  miles  through  a  constantly  narrowing  arm  of  the 

valley,  thickly  grown  up  with  sage  brush.  WTe  then  entered  a  canon 
extending  for  ten  miles,  very  crooked,  with  a  general  trend  to  the  north- 

west, and  breaking  through  a  high  volcanic  range,  heavily  timbered  in 
places.  The  trail  was  easy,  and  the  bottom  of  the  canon  quite  hilly, 
heavy  masses  of  debris  having  fallen  from  the  lava  summits  on  either 
side.  The  walls  of  the  canon  are  steep  but  seldom  perpendicular,  and 
numerous  ravines,  the  channels  of  small  streams,  come  in  laterally. 
^Numbers  of  large  springs  gush  out,  high  up  on  the  mountain  sides,  form- 

ing cascades  which  tumble  down  the  rocks,  glittering  in  the  sunlight 
like  ribbons  of  silver.  This  range  forms  a  section  of  the  outer  rim  of 
the  Great  Basin,  and  its  summits  are  above  the  altitude  of  the  drift. 
The  river  channel  falls  rapidly  throughout  the  whole  length  of  the  canon, 
and  debouches  at  its  outlet  into  the  middle  valley  of  the  Madison,  where 
we  came  once  more  into  Montana  scenery  —  a  broad  valley  of  bare 
sloping  ridges,  flat  on  their  summits,  and  composed  of  modified  drift, 
with  sparsely  timbered  mountains  beyond,  to  the  limit  of  vision.  The 
river  here  turns  sharply  to  the  north. 

Following  the  slope  to  the  great  range  on  the  right,  we  traveled  over 
foot-hills  of  drift.  Numerous  streams  come  down  from  the  range  through 
deep  ravines  worn  in  the  slopes.  The  summits  of  the  peaks  are  Russia 
granite,  and  some  of  the  lower  ones  are  ground  smooth  by  the  drift- 
current.  The  ground  descends  with  great  rapidity,  and  in  ten  miles  we 
came  to  a  series  of  bluffs,  falling  away  northward  into  another  and  much 
lower  terrace  of  the  valley.  The  lateral  streams  from  the  range  now 
became  larger,  and  ran  over  beds  of  cobbles  and  boulders  of  every 
variety  of  granite,  the  feldspathic  and  Russian  being  most  frequently 
found.  Surface  lava  cropped  out  on  the  hill-slopes,  but  the  whole  lower 
valley  is  one  mass  of  modified  drift.  We  camped  in  a  deep  wTooded 
ravine  by  the  side  of  a  clear  mountain  torrent,  sheltered  completely 
from  a  cold  wind  storm  which  had  chilled  us  all  the  afternoon.  Distance, 
26  miles. 

Barometer,  23.60;  thermometer,  32°;  elevation,  6,382  feet. 
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The  night  was  clear  and  cold.  Ice  froze  to  the  depth  of  one  and  one- 
half  inches  on  still  water,  by  morning". 

Thirty -second  day — September  22. — We  started  at  8  o'clock,  climbing 
the  steep  slopes  of  the  ravine,  and  following-  the  table  lands  for  several 
miles.  The  valley  widened  constantly,  and  the  huge  granite  peaks  grew 
higher  and  higher  as  we  descended  to  a  lower  level.  After  following 
the  slopes  for  six  miles  we  went  down  to  the  river  bank,  and  there  found 
numerous  prospect  holes  in  the  drift  and  wagon  tracks,  showing  a  near 
approach  to  settlements.  In  twenty-four  miles  the  valley  again  fell  off 
in  steep  bluffs  of  drift  cobblestones,  and  we  came  to  [a  lower  terrace  on 

which  occasional  herds  of  stock  were  seen  grazing'.  Cottonwood  timber 
now  appeared  in  the  place  of  the  pines,  the  valley  widened  to  twelve 

miles,  the  bottom  or  lowest  terrace  along-  the  river  being  a  bed  of  washed 
granite  boulders  lightly  covered  with  earth  for  the  most  part,  but  in 
places  bare  rocks  for  the  space  of  hundreds  of  acres.  The  stream  ran 
bank-full,  over  a  bed  of  the  same  formation.  The  lava  no  longer  ap- 

peared in  the  valley,  though  huge  masses  cropped  out  from  the  lateral 
ranges.  The  granite  peaks  here  tower  above  on  the  right  to  the  height 
of  over  3,000  feet,  their  bald  summits  glistening  in  the  sunlight  reflected 
from  the  red  granite  and  the  masses  of  snow.  We  camped  on  the  river 
bank  in  sight  of  the  upper  settlements  of  the  Madison.  Distance,  38 
miles ;  altitude,  4,037  feet. 

Thirty-third  day — September  23. — We  moved  down  the  river,  crossing- 
two  miles  below  camp  at  a  point  nine  miles  distant  from  Virginia  City, 
and  striking  the  road  to  Sterling,  which  follows  the  valley  for  ten  miles. 

The  river  then  bends  to  the  northeast  through  a  deep*  gorge  in  the  hills which  bound  the  valley  on  the  north.  The  level  portions  of  this  valley 
are  well  settled  with  numerous  large  farms  near  the  head  of  the  canon 
and  along  the  borders  of  a  district  overflowed  at  some  seasons  of  the 
year.  All  crops  are  here  irrigated ;  and  small  grains  produce  abund- 

antly. At  the  point  where  the  road  leaves  the  valley  for  Sterling  I 
separated  from  the  Helena  party — taking  a  near  cut  over  the  hilly  range 
to  the  Madison  bridge,  at  the  crossing  of  the  Virginia  City  and  Gallatin 
Valley  road.  This  road  passes  over  ridges  burrowed  in  every  direction 
after  quartz,  and  through  ravines  with  arastrasand  quartz  mills  on  their 
streams.  I  halted  for  the  night  at  the  bridge  on  the  Madison.  Distance, 
35  miles. 

Barometer,  25.00;  thermometer,  oS°'y  elevation,   feet. 
In  the  canon  of  the  Lower  Madison  are  found  large  numbers  of  small 

petrefactions  of  great  beauty.  These  are  brought  down  by  the  current 
from  the  volcanic  regions  above,  and  are  highly  prized  for  settings  of 
jewelry. 

Thirty-fourth  day — September  21. — I  started  for  Fort  Ellis  at  0  a.  m. 
The  road  is  passable  for  stages,  and  leads  over  rolling  hills  eastward  to 
the  Gallatin  Valley,  which  is  about  sixteen  miles  across  from  east  to 
west,  and  thirty  miles  in  length.  The  west  or  main  branch  of  the  Gal- 

latin River,  rising  in  the  north  rim  of  the  great  Yellowstone  Basin,  flows 
northward  through  this  valley.  Its  bottom  lands  are  grown  up  with 
Cottonwood,  and  its  waters  afford  irrigation  to  fertile  farms,  which 
already  support  a  population  of  over  two  thousand.  This  valley  is  re- 

garded as  the  finest  settled  portion  of  Montana.  It  is  superior  in  all 
natural  resources  to  many  of  the  most  valuable  districts  east,  and 
resembles  in  many  respects  the  Cumberland  Valley,  in  Pennsylvania, 
with  the  exception  that  nature  works  on  a  grander  scale  in  the  wilds  of 
the  West  than  elsewhere.  The  mountains  are  higher,  the  scenery  is 
more  picturesque,  and  the  air  and  waters  clearer  than  any  found  east  of 
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the  Missouri.  The  formation  of  the  Gallatin  Valley  is  of  modified  drift, 
in  terraces  falling  successively  to  the  lowest  point.  Wood  and  grasses 
are  abundant,  and  stock  maintain  themselves  at  large,  in  good  condition, 
without  being  fed  at  all  during  the  winter.  I  arrived  at  Fort  Ellis  in 
the  afternoon;  distance  35^  miles.  Privates  Moore  and  Williamson 
returned  on  the  2d  of  October.  They  had  gone  back  on  the  trail 
to  our  second  camp,  on  the  south  side  of  the  lake;  thence  struck  the 
head  of  Snake  River  and  followed  down  the  stream  for  a  distance  of 

twenty-five  miles  from  the  Yellowstone  Lake.  They  found  game  plenti- 
ful and  tame,  and  had  no  difficulty  in  obtaining  an  abundant  supply. 

4  After  an  ineffectual  search  of  five  days  they  followed  our  trail,  arriving 
without  accident  at  the  above  date.  Mr.  Everts  was  found  on  the  10th 
of  October  by  two  men  from  the  Yellowstone  agency.  On  the  first  day 
of  his  absence  he  had  left  his  horse  standing  unfastened,  with  all  his 
arms  and  equipments  strapped  uf>on  his  saddle;  the  animal  became 
frightened,  ran  away  into  the  woods,  and  he  was  left  without  even  a 
pocket-knife  as  a  means  of  defense.  Being  very  near-sighted,  and  totally 
unused  to  traveling  in  a  wild  country  without  guides,  he  became  com- 

pletely bewildered.  He  wandered  down  to  the  Snake  River  Lake,  where 
he  remained  twelve  days,  sleeping  near  the  hot  springs  to  keep  from 
freezing  at  night,  and  climbiug  to  the  summits  each  day  in  the  endeavor 
to  trace  out  his  proper  course.  Here  he  subsisted  upon  thistle-roots, 
boiled  in  the  springs,  and  was  kept  up  a  tree  the  greater  part  of  one 
night  by  a  California  lion.  After  gathering  and  cooking  a  supply  of 
thistle-roots  he  managed  to  strike  the  southwest  point  of  the  lake,  and 
followed  around  the  north  side  to  the  Yellowstone,  finally  reaching  our 
camp  opposite  the  Grand  Canon.  He  was  twelve  days  out  before  he 
thought  to  kindle  a  fire  by  using  the  lenses  of  his  field-glass,  but  after- 

ward carried  a  burning  brand  with  him  in  all  his  wanderings.  Herds 
of  game  passed  by  him  during  the  night,  on  many  occasions  when  he 
was  on  the  verge  of  starvation.  In  addition  to  a  tolerable  supply  of 
thistle-roots,  he  had  nothing  for  over  thirty  days  but  a  handful  of  min- 

nows and  a  couple  of  snow-birds.  Twice  he  went  five  days  without  food, 
and  three  days  without  water,  in  that  country  which  is  a  network  of 
streams  and  springs.  He  was  found  on  the  verge  of  the  great  plateau, 
above  the  mouth  of  Gardiner's  River.  A  heavy  snow-storm  had  ex- 

tinguished his  fire;  his  supply  of  thistle-roots  was  exhausted;  he  was 
partially  deranged,  and  perishing  with  cold.  A  large  lion  was  killed 
near  him,  on  the  trail,  which  he  said  had  followed  him  at  a  short  dis- 

tance for  several  days  previously.  It  was  a  miraculous  escape,  con- 
sidering the  utter  helplessness  of  the  man,  lost  in  a  forest  wilderness, 

and  with  the  storms  of  winter  at  hand. 
Thus  the  Yellowstone  Expedition  closed.  We  saw  many  strange  and 

wonderful  phenomena,  many  things  which  avouUI  require  volumes  for  ade- 
quate description,  and  which  in  future  geography  will  be  classed  among  the 

wonders  of  the  earth;  yet  we  only  followed  up  the  Yellowstone  River, 

passed  around  two  sides  of  the"  lake,  and  down  one  branch  of  the Madison  to  the  main  stream.  We  did  not  explore  one-third  of  the  Great 
Basin.  The  district  will  be  in  easy  reach  of  travel  if  the  Union  Pacific 
Railroad  comes  by  way  of  the  lower  Yellowstone  Valley.  The  difficul- 

ties of  the  journey  amount  to  but  little  after  the  various  routes  had 
been  laid  down  correctly.  From  the  1st  of  June  to  the  1st  of  October 
the  climate  is  very  mild,  considering  the  location.  As  a  country  for 
sight-seers,  it  is  without  parallel;  as  a  field  for  scientific  research,  it 
promises  great  results;  in  the  branches  of  geology,  mineralogy,  botany, 
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zoology,  and  ornithology  it  is  probably  the   greatest  laboratory  that 
nature  furnishes  on  the  surface  of  the  globe. 

In  one  special  and  important  particular  a  thorough  survey  of  this  re- 
gion would  be  of  use.  It  is  the  apex  of  the  greatest  water-shed  in  the 

northwest  Territories,  and  such  a  survey  would  locate  correctly  the 
sources  of  a  large  number  of  streams,  including  the  Missouri,  Yellow- 

stone, Big  Horn,  and  Snake  Eivers.  The  existing  maps  are  all  far  from 
correct  in  the  bearings  of  all  these  rivers  near  their  sources,  the  Upper 
Missouri  being  located  several  miles  west  of  its  true  position,  and  too 
much  space  being  left  between  the  heads  of  all  these  great  streams, 
thereby  shortening  all  their  channels.  By  correctly  locating  Iheir 
sources,  the  labor  of  tracing  their  channels  would  be  greatly  simplified, 
as  the  successive  trends  of  the  streams  could  then  be  worked  up  from 
either  of  two  known  points — the  head  or  the  mouth. 
Accompanying  this  report  are  appended  a  table  of  meteorological 

observations  taken  at  different  points  along  the  route,  a  geological  pro- 
file of  the  country  traversed,  and  a  general  map  of  the  country.  This 

latter  has  been  compiled  from  our  observations,  together  with  those 
of  a  surveyor  who  went  around  by  the  north  side  of  the  lake  last  year. 

It  connects  on  the  wTest  side  with  lines  of  territorial  survey,  as  a  base, 
and  is  beMeved  to  be  as  correct  as  a  map  of  so  large  a  district  can  be 
made  in  the  absence  of  actual  measurements  of  the  ground  traversed. 

Very  respectfully,  your  obedient  servant, 
G.  0.  DOANE, 

Second  Lieutenant  Second  Cavalry. 
First  Lieut.  James  E.  Batchelder, 

First  Lieutenant  Second  Cavalry,  Post  Adjutant. 
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METEOROLOGICAL  OBSERVATIONS  OF  THE  YELLOWSTONE  EXPEDITION. 

Date Station. Remark: 

!   h 

Sept 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept, 
Sept. 
Sept,  10 
Sept  11 
Sept,  12 
Sept 
Sept.  14  J 
Sept.  15  j 
Sept.  16 
Sept.  17  ! 
Sept.  18 
Sept.  19  i 
Sept,  20  j 
Sept.  21 
Sept.  22 
Sept.  23 
Sept,  24 

>f  3  obs'ns;  altitude. 

Worked  by  Burt's  tables. 
Morning. 

Noon;  mean  of  2  observ'ns ;  altitude. Noon. 
Morning. 

Evening,  stormy  weather. 
Morning,  stormy  weather. Morning. 
Evening. 
Morning. 
Noon. 
Morning. 
Evening. 
Morning. 

Morning;  mean  of  3  obs'ns ;  altitude. Noon. 

Do. Morning. 
Do. 

Evening. 
Morning;  r 
Evening. 
Morning. 

Morning:  mean  of  3  obs'ns ;  altitude. Morning. 
Do. 

Do. 
Do. 
Noon. Morning. 
Do. 

Do. 
Do. Do. 

Morning,  rainy  and  snowing. 
Morning,  snowing  hard. Morning,  rainy. Morning. 
Morning.  J 

Morning,  rainy. 
Morning,  clear. Morning. 
Do. 

Do. 
Do. 

No  observations. 

*  Altitudes  calculated  from  an  ocean-level  barometer,  30  inches  ;  thermometer,  60°. 
tFort  Ellis,  Montana  Territory,  latitude.  45°  45';  longitude,  110°  53'  west. 
%  Rainy.    Mean  of  15  observations.    Altitude. 

These  altitudes  all  fall  short,  as  the.  Aneroid  barometer  does  not  indicate  with  accuracy  above  5,000 
feet. 

O.  C.  DOANE, 
Second  Lieutenant  Second  Cavalry. 

Headquarters  Department  of  Dakota, 
jSt.  Paul,  Minnesota,  February  8,  1871. 

Respectfully  forwarded  to  the  Adjutant  General  of  the  Army,  with 
the  following  remarks: 

On  the  14th  day  of  August,  1870,  Mr.  IT.  D.  Washburn,  surveyor  gen- 
eral of  Montana,  requested  an  escort  for  a  party  desiring  to  determine 

by  exploration  the  location  of  the  lake  and  falls  of  the  Yellowstone.  I 
directed  that  the  escort  be  furnished,  and  that  an  officer  be  sent  with  it 
who  could  make  a  report  of  the  trip,  as  well  as  a  map  of  the  country 
passed  over.     Second  Lieutenant  G.  C.  Doane,  Second  Cavalry,  was  the 
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officer  detailed,  and  his  report  is  herewith  inclosed.     The  map  will  be 
forwarded  as  soon  as  received. 

There  is  much  information  contained  in  this  report,  and  I  deem  it 
worthy  of  publication. 

There  is  a.  record  of  observations  accompanying .  the  report  which 
might  well  be  furnished  to  some  scientific  corps  or  institution,  even  if 
the  report  be  not  published. 

WLNF.  S.  HANCOCK, 
Major  General  United  Males  Army,  Commanding. 

Headquarters  oe  the  Army, 
Washington,  J).  C,  February  10,  1871. 

Respectfully  submitted  to  the  Secretary  of  War,  with  recommenda- 
tion that  this  report  be  printed.     It  contains  much  that  would  interest 

those  who  are  studying  the  resources  of  our  new  Territories. 
W.  T.  SHERMAtf,  General 
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LETTER 
FROM 

THE    SE  CRE  TARY    OF    WAR, 
ACCOMPANYING 

An  engineer  report  of  a  reconnaissance  of  the  Yclloivstone  River  in  1871. 

April  18,  1872. — Referred  to  the  Committee  on  Printing. 

War  Department,  April  17,  1872. 
The  Secretary  of  War  has  the  honor  to  submit  to  the  United  States 

Senate  a  report  of  a  reconnaissance  of  the  Yellowstone  Kiver,  made  in 
1871,  by  Captains  Barlow  and  Heap,  Corps  of  Engineers,  under  orders 
of  Lieutenant  General  Sheridan,  and  to  suggest  the  publication  of  the 
same. 

WM.  W.  BELKNAP, 
Secretary  of  War. 

Office  of  the  Chief  of  Engineers, 
Washington,  D.  C,  April  13,  1872. 

Sir:  I  have  respectfully  to  transmit  herewith  a  report  of  a  recon- 
naissance made  during  the  summer  of  1871,  of  the  sources  of  the  Yellow- 

stone Biver,  by  Captain  J.  W.  Barlow,  assisted  by  Captain  D.  P.  Heap, 
of  the  Corps  of  Engineers,  under  the  orders  of  Lieutenant  General  P. 
H.  Sheridan,  commanding  Military  Division  of  the  Missouri.  A  map  of 
the  region  traversed  accompanies  the  report,  and  it  is  suggested  that 
they  be  transmitted  to  Congress  with  a  view  to  their  publication. 

The  map  has  been  drawn  upon  stone,  in  this  office,  and  should  Con- 
gress direct  the  publication  of  a  considerable  number  of  copies,  trans- 

fers can  be  readily  prepared  and  furnished  the  Congressional  Printer. 
Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brigadier  General  and  Chief  of  Engineers. 

The  Hon.  the  Secretary  of  War. 

Headquarters,  Military  Division  of  the  Missouri, 
Office  of  the  Chief  Engineer, 

Chicago,  Illinois,  February  28,  1872. 
General  :  I  have  the  honor  to  transmit  a  copy  of  my  report  of  a  re- 

connaissance to  the  sources  of  the  Yellowstone  River,  made  by  myself, 
assisted  by  Captain  D.  P.  Heap,  Corps  of  Engineers,  during  the  sum- 
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mer  of  1871.     Accompanying  this  is  Captain  Heap's  report  upon  the 
manner  of  making  the  maps. 

I  transmit,  also,  a  copy  of  a  map  prepared  in  this  office,  under  my 
direction,  from  an  outline  furnished  by  Captain  Heap. 

Very  respectfully,  your  obedient  servant, 
J.  W.  BAKLOW, 

Captain  of  Engineers, 
Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers ,  U.  S.  A.,  Washington,  D.  C. 

REPORT  OF  A  RECONNAISSANCE  IN  WYOMING  AND  MONTANA  TERRITO- 
ries, 1871,  by  captain  j.  w.  barlow,  assisted  by  captain  d.  p. 

heap,  corps  of  engineers,  united  states  army. 

Office  of  Chief  Engineer, 
Headquarters  Military  Division  of  the  Missouri, 

Chicago,  Illinois,  December  8,  1871. 
General  :  I  have  the  honor  to  submit  the  following  report  of  my 

reconnaissance  through  a  portion  of  Montana  and  Wyoming  Territories. 
In  presenting  this  report  I  feel  constrained  to  offer  a  few  words  in  ex- 

planation of  its  many  palpable  deficiencies,  and  also  regarding  the  form 
in  which  it  appears,  viz,  that  of  a  journal. 

Since  my  return,  other  duties,  mainly  growing  out  of  the  destruction 
of  my  office,  have  so  constantly  occupied  my  time  and  attention,  that 
careful  study  and  proper  revision  of  my  field-notes  have  been  impossi- 

ble. But  knowing  the  desire  of  the  Lieutenant  General  to  be  informed, 
at  the  earliest  possible  moment,  upon  the  nature  of  the  country  exam- 

ined by  me,  to  save  time  I  have  found  it  necessary  to  retain  the  form  in 
which  my  notes  were  originally  taken,  and  in  some  instances  to  copy 
portions  with  little  revision. 

Under  these  circumstances  the  report  is,  perhaps,  as  accurate,  though 
less  satisfactory  to  the  writer,  than  a  more  studied  composition  would 
have  been. 

A  map  of  the  route  traveled,  together  with  several  charts  of  special 
points  of  interest,  are  being  prepared  as  rapidly  as  possible,  and  will 
be  presented  as  soon  as  they  are  finished. 

Very  respectfully,  your  obedient  servant, 
J.  W.  BARLOW, 

Captain  of  Engineers,  United  States  Army. 
Lieutenant  Colonel  James  B.  Fry, 

Assistant  Adjutant  General,  Military  Division  of  the  Missouri. 

Orders  and  instructions. 

[Special  Orders  No.  149.] 

Headquarters  Military  Division  of  the  Missouri, 
Chicago,  Illinois,  July  1,  1871. 

Captain  J.  W.  Barlow,  chief  engineer  Military  Division  of  the  Missouri,  with  two 
assistants,  will  proceed  via  Corinne,  Utah,  to  Fort  Ellis,  Montana ;  from  the  last- 
named  post  he  will  make  an  exploration  of  the  sources  of  the  Yellowstone.  Captain 
Barlow  will  he  guided  in  his  duties  hy  the  special  instructions  from  the  Lieutenant 
General,  commanding. 

The  Quartermaster's  Department  will  furnish  the  necessary  transportation  for  this 
party,  instruments,  and  haggage. 

By  command  of  Lieutenant  General  Sheridan. 
JAMES  W.  FORSYTH. 

Lieutenant  Colonel,  Aide-de-camp,  A.  A.  A.  G. 
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Headquarters,  Military  Division  of  the  Missouri, 
Chicago,  June  26,  1871. 

Sir  :  Captain  J.  W.  Barlow,  chief  engineer  of  the  Military  Division  of  the  Missouri, 
accompanied  by  a  small  party,  has  been  directed  to  proceed  to  the  head-waters  of  the 
Yellowstone  River,  Montana  Territory,  and  he  is  hereby  authorized  to  call  on  you  for, 
and  you  are  hereby  authorized  to  furnish  him,  thirteen  riding-animals  fully  equipped, 
and  fifteen  pack-animals  fully  equipped ;  also  such  commissary  supplies  as  he  may 
need  for  this  party. 
Should  you  not  have  the  pack-mules  at  your  post,  and  they  can  be  procured  from 

Camp  Baker,  you  are  authorized  to  procure  them  from  that  post.  If  they  cannot  be 
obtained  from  Camp  Baker,  then  Captain  Barlow  will  make  his  own  arrangements  for 
the  pack-mules. 

It  is  Captain  Barlow's  intention  to  accompany  the  expedition  of  Professor  Hayden, 
taking  advantage  of  the  escort  ordered  for  him,  but  as  he  may  desire  at  times  to  make 
side  surveys  you  will  furnish  him  with  one  non-commissioned  officer  and  five  mounted 
cavalrymen,  to  be  under  his  special  orders  for  the  expedition. 

Very  respectfullv,  your  obedient  servant, 
P.  H.  SHERIDAN, 

•  Lieutenant  General. 
Captain  D.  P.  Hancock, 

Seventh  United  States  Infantry,  or  Commanding  Officer,  Fort  Ellis,  Montana. 

This  reconnaissance  was  made  during  the  months  of  July  and  August, 
1871,  for  the  purpose  of  examining  the  sources  of  the  Yellowstone,  Mis- 

souri, and  Snake  rivers,  and  the  valley  of  the  Yellowstone  Lake.  To 
assist  me  in  this  duty,  Captain  D.  P.  Heap,  Corps  of  Engineers,  engineer 
officer  of  the  Department  of  Dakota,  with  his  draughtsman,  Mr.  W.  H. 
Wood,  were  ordered  to  report  to  me.  I  also  employed  Mr.  H.  G.  Prout 
as  assistant  topographer  and  recorder.  Mr.  Thomas  J.  Hine  accompanied 
the  party  as  photographer.  These  gentlemen  rendered  efficient  service, 

and  I  am' greatly  indebted  to  each  of  them,  particularly  to  Captain 
Heap,  for  astronomical  observations.  The  records  of  these  observations, 
together  with  notes  of  the  trail,  were  taken  by  Captain  Heap  to  his  office 
in  Saint  Paul,  and  thus,  fortunately,  escaped  the  conflagration  of  Chi- 

cago. The  meteorological  records  were,  however,  less  fortunate,  having 
been  destroyed  in  my  office,  together  with  the  numerous  and  interesting 
specimens  I  had  collected,  and  which  had  only  arrived  in  Chicago  just 
previous  to  the  fire.  The  photographer,  also,  lost  his  negatives,  consist- 

ing of  nearly  two  hundred  beautiful  views  of  lake  and  mountain  scenery, 
including  photographs  of  some  of  the  largest  geysers,  taken  while  in 
action.  Sixteen  prints  were  made  the  day  previous  to  the  fire,  which 
Mr.  Hine  saved.     These  will  but  serve  as  a  sample  of  those  destroyed. 

The  party,  as  above  enumerated,  left  Chicago  on  the  2d  of  July,  and 
were  provided  with  the  following  instruments  for  use  in  the  field,  viz : 
two  sextants,  one  artificial  horizon,  one  sidereal  chronometer,  one  mean 
solar  pocket  chronometer,  two  mercurial  cistern  barometers,  one  thermo- 
barometer,  two  aneroids,  two  prismatic  compasses,  three  pocket  com- 

passes, one  clinometer,  two  odometers,  one  pair  odometer  wheels,  and  a 
box  of  tools. 

Leaving  Chicago  at  10.45  a.  m.,  we  were  carried  by  the  Chicago  and 
Northwestern  Railway  over  the  prairies  of  Illinois  and  Iowa  to  the  Mis- 

souri River,  where  we  arrived  on  the  following  morning.  After  crossing 
the  ferry  in  a  drizzling  rain,  and  calling  at  General  Augur's  headquar- 

ters, we  proceeded  on  our  journey,  over  the  Union  Pacific  Railroad.  An- 
other expanse  of  prairie  lay  before  us,  with  the  broad  and  sluggish  water 

of  the  Platte  River  on  our  left.  After  passing  Cheyenne,  the  elevation 
rapidly  increases,  and  the  country  becomes  very  barren.  The  soil,  dry 
and  parched  from  want  of  moisture,  was  in  a  condition  closely  approxi- 

mating a  desert,  yielding  sustenance  only  to  the  hardy  sage-bush,  which 
seems  to  grow  almost  literally  without  water. 
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We  celebrated  the  4th  of  July  in  crossing  the  main  divide  of  the 
Rocky  Mountains.  Why  these  mountains  are  called  Rocky  is  not  evi- 

dent until  after  reaching  Sherman  and  commencing  the  descent  toward 
the  Salt  Lake  Valley.  From  this  point,  however,  to  the  valley,  no  excep- 

tion can  be  taken  to  the  name,  the  descent  being  through  Echo  and 
Weber  Canons,  with  rocky  gorges,  whose  walls,  in  many  places,  it  is 
said,  tower  thousands  of  feet  above  the  river's  bed,  retaining  their  snow 
covering  even  during  this  excessively  hot  July  weather.  Many  of  these 
prominent  mountain  tops  still  show  evidence  of  Mormon  efforts  to  resist 
General  A.  Sidney  Johnston's  march  upon  their  territory  in  1857.  Rude 
Avails  occupy  their  almost  inaccessible  heights,  from  whence  these  people 
had  intended  to  launch  rock  upon  the  advancing  troops. 

The  descent  from  Sherman  to  Great  Salt  Lake  Valley  is  nearly  4,000 
feet.  On  arriving  at  Ogden,  we  took  the  Utah  Central  Railroad  for  Salt 
Lake  City,  passing  through  the  highly  cultivated  fields  and  gardens  of  the 
industrious  Mormons,  over  a  perfectly  level  stretch  of  country  lying  be- 

tween the  Wahsatch  range  of  the  Rocky  Mountains  on  the  left  and  the 
blue  Salt  Lake  on  the  right. 

After  spending  a  part  of  the  following  day  in  this  interesting,  as  well 
as  beautiful,  Mormon  city,  we  returned  to  Ogden,  and  thence  by  the 
Central  Pacific  Railroad  to  Corinne,  at  which  point  we  changed  our 
mode  of  traveling  for  the  Montana  stage-line. 

Another  day's  delay  occurred  owing  to  the  difficulty  in  obtaining 
accommodation  for  the  whole  party  and  baggage.  It  was,  therefore,  on 
the  morning  of  the  8th,  after  a  refreshing  rain  of  the  night  before,  (very 
unusual  in  this  region,)  that  we  fairly  began  our  stage  ride  to  Fort  Ellis. 
Two  passengers  besides  my  party,  seven  in  all,  with  800  pounds  of  bag- 

gage, made  a  heavy  load,  and  occasioned  loss  of  time  during  the  whole 
stage-trip.  A  stage  ride,  at  best,  is  a  cheerless  experience,  but  the  Mon- 

tana route  particularly  has  usually  been  considered  almost  unendura- 
ble. The  heat,  the  dust,  the  crowded  condition  of  the  stage,  and  above 

all  the  loss  of  sleep  for  three  or  four  nights  and  days,  it  is  said,  reduces 
the  traveler  to  a  state  bordering  on  insanity.  We  were  more  fortunate, 
perhaps,  than  others,  inasmuch  as  our  first  day  was  cool,  the  air  being 
purified  by  the  rain  and  thunder  of  the  previous  night,  and  by  occa- 

sional showers  during  the  day. 
The  second  day  proved  more  tedious,  our  route  dragging  wearily 

across  the  large  desert  of  Idaho,  the  only  interesting  occurrence  being 
our  arrivals  at  the  successive  post- stations  at  intervals  of  from  twelve 
to  twenty  miles.  On  the  third  day  we  crossed  the  Montana  line,  in  the 
morning,  near  Pleasant  Valley,  where  we  partook  of  the  best  meal  upon 
the  whole  stage-route.  During  the  day  we  crossed  a  divide,  separating 
the  tributaries  of  the  Snake  River  from  those  of  the  Missouri.  Passed 

on  this  day's  route  some  bits  of  pretty  scenery,  the  Red  Rocks  and 
Beaver  Head  Canon  being  the  most  noteworthy. 

After  several  changes  of  conveyances,  generally  for  the  worse,  we 
were  finally  introduced,  during  the  third  night,  to  a  "  jerkey,"  a  two-seated 
covered  wagon  drawn  by  a  single  pair  of  horses.  At  this  point  (Moore's 
Junction)  Captain  Heap  and  Mr.  Wood  separated  from  the  party,  taking 
the  road  to  Helena,  while  the  others,  including  myself,  continued  our 
course  to  Fort  Ellis  via  Virginia  City.  Spending  the  remainder  of  the 
night  and  part  of  the  next  day  in  the  "jerkey,"  we  reached  the  latter town  at  10  a.  m. 

Virginia  City  is  situated  in  a  mining  gulch,  and  huddled  together  in 
a  heap,  with  small  houses  and  narrow,  crooked  streets — the  people  being 
American  miners  and  Chinese  in  about  equal  proportions.     The  mines 
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here  were  formerly  the  richest  ever  discovered ;  they  are  now,  however, 
much  less  so,  and  are  worked  principally  by  the  Chinese,  who  are  con- 

tent to  earn  but  a  small  proportion  of  what  would  satisfy  the  American 
miner. 
The  route  from  Virginia  City  to  Bozeman,  though  generally  good, 

crosses  some  exceedingly  steep  divides  between  the  Jefferson,  Madison, 
and  Gallatin  rivers.  These  valleys  are  all  handsome,  fertile  regions, 
and  will,  without  doubt,  eventually  be  peopled  by  a  thriving  population. 
The  valley  of  the  West  Gallatin  is  peculiarly  inviting.  Beautiful  green 
foliage  extends  along  the  bank  of  the  river,  while  majestic  mountain 
ranges  shut  it  in  from  the  outer  world,  giving  it  an  air  of  peaceful  and 
home-like  security.  Already  many  farms  have  been  cultivated  in  these 
valleys ;  and  though  irrigation  is  rendered  necessary  by  the  dryness  of 
the  climate  to  insure  good  crops,  yet  it  is  found  that  the  added  quality 
of  the  grain  and  the  certainty  of  a  good  yield  counterbalance  the  extra 
expense  of  irrigation.  It  is  reported,  also,  by  residents,  that  the  rain- 

fall is  becoming  yearly  more  abundant  as  new  land  is  brought  under 
cultivation.  This  being  the  fact,  the  necessity  of  irrigation  will  in  time 
cease.  The  mountain  slopes  are  usually  well  timbered  with  heavy  pine 
forests. 

Three  days  were  occupied  at  Fort  Ellis  in  active  preparation  for  the 
field.  Instruments  were  unpacked  and  put  in  order,  camp-equipage  and 
subsistence  stores  selected,  and  provision  made  for  transportation  upon 
pack-animals.  It  was  ascertained  that  the  quartermaster's  and  commis- 

sary departments  could  furnish  nearly  everything  that  was  required,  in 
addition  to  the  articles  I  had  brought  with  me.  I  increased  my  party 
to  eleven  persons  by  hiring  three  civilian  packers,  two  laborers,  and  one 
cook.  To  mount  this  party  I  made  requisition  for  twelve  riding-animals. 
For  conveying  instruments,  commissary  stores,  and  other  baggage,  ten 
pack-animals  were  obtained. 

Professor  Hayden,  in  charge  of  a  geological  expedition,  destined  to 
the  same  field  of  operations  as  myself,  had  been  at  Fort  Ellis  for  some 
days,  organizing  and  equipping  his  party.  His  was  a  much  larger  party 
than  mine,  and  a  company  of  the  Second  Cavalry,  from  the  fort,  had 
been  ordered  to  accompany  it  as  an  escort,  under  the  protection  of  which 
my  expedition  was  also  to  be  made.  A  guard  of  one  sergeant  and  five 
men  were,  however,  assigned  to  me  specially,  in  case  I  desired  to  leave 
the  larger  escort  at  any  time  for  making  side  surveys.  Dr.  Hayden  pro- 

posed to  transport  his  material  as  far  as  possible  on  wagons,  then  divid- 
ing the  stores,  and  leaving  with  his  wagons  a  portion — to  be  sent  for  as 

might  be  required — to  push  on  with  pack-animals,  carrying  only  the 
remainder  and  his  other  necessary  baggage.  This  idea  was  good  and  I 
adopted  it,  estimating  that  ten  pack-animals  would  carry  thirty  days' 
rations  for  my  party,  besides  the  other  baggage  required.  This  arrange- 

ment did  not  work  well,  however,  when  carried  out,  from  the  fact  that 
the  roads  would  not  permit  wagon-transportation  sufficiently  far,  we 
being  only  able  to  reach  Bottler's  Ranch,  on  the  Yellowstone,  with  our 
wagons,  a  distance  of  thirty-five  miles  from  Fort  Ellis.  The  passage  of 
our  heavily-laden  wagons  to  this  point  was  attended  with  much  incon- 

venience and  labor,  and  consumed  three  days'  time. 
Dr.  Hayden  was  ready  to  start  by  the  15th  of  July,  but  owing  to  a  delay 

in  the  arrival  of  a  portion  of  my  baggage  from  Virginia  City  I  was 
unable  to  move  until  the  morning  of  the  10th.  The  escort,  company  F, 
Second  Cavalry,  Captain  Tyler  and  Lieutenant  Grugan,  also  moved  at 
the  same  time.  With  the  exception  of  my  special  guard  of  six  men, 
the  escort  took  the  advance  and   were  soon  out  of  sight,  expecting  to 
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reach  a  good  camping-place,  sixteen  miles  distant,  before  night.  Owing 
to  the  hilly  nature  of  the  country,  I  soon  found  it  necessaiy  to  devote 
the  whole  attention  of  my  party  to  the  wagons,  assisting  them  over  bad 
places  and  keeping  them  upright  along  many  of  the  steep  hill-sides. 
Notwithstanding  our  labors,  one  of  the  wagons  was  eventually  upset, 
its  contents  having  to  be  reloaded  after  righting  and  replacing  the 
wagon  upon  the  road.  A  still  more  serious  accident  happened  a  few 
miles  farther  on,  in  the  breaking  of  the  same  wagon  just  at  the  foot  of 
a  steep  acclivity,  which  rendered  further  progress  impossible.  Night 
now  coming  on,  dark  and  rainy,  I  decided  to  go  into  camp  at  once,  only 
eight  miles  frOm  Fort  Ellis,  and  to  await  the  arrival  of  a  new  wagon- 
reach,  for  which  I  had  sent  back  to  the  fort.  Our  cook  having  followed 
the  escort  to  the  camping-spot  which  we  expected  to  make,  some  eight 
miles  farther  on,  our  chances  for  either  dinner  or  supper  Avere  unfavor- 

able. Improvising  a  lunch  from  what  we  could  find,  and  stretching  our 
tent-fly  from  one  of  the  wagon-tops  to  the  hillside  beyond,  we  rolled 
ourselves  in  our  blankets,  and  decided  that  our  first  day's  march,  owing 
to  wagon  incumbrance,  was  almost  a  failure. 

The  following  morning  the  march  was  resumed,  but  another  misfor- 
tune occurred  at  the  outset,  in  the  sliding  and  almost  upsetting  of  the 

wagon  containing  my  baggage  and  instruments.  It  had  finally  to  be 
unloaded,  after  numerous  efforts  to  right  it  had  been  made  without 
success.  Our  accidents  were  now  happily  over,  the  mules  and  drivers 
behaved  better,  and  the  road  became  less  dangerous.  At  3  p.  m.  we 
reached  the  point  where  the  escort  had  awaited  us  since  the  day  before. 
We  had  made  but  ten  miles  in  two  days.  This  being  a  fine  camping- 
spot,  I  decided  to  remain  here  until  morning,  when,  by  making  an  early 
start — the  animals  rested — we  would  be  able  to  push  on  to  Bottler's 
Ranch  in  one  day. 

The  country  thus  far  passed  over  was  wild  and  mountainous,  gen- 
erally well  timbered,  with  plenty  of  good  grass  and  water  in  the  numer- 

ous valleys  and  ravines.  A  mine  of  bituminous  coal  has  been  opened 
a  few  miles  from  Fort  Ellis  on  this  route,  and  has  already  yielded  a  fair 
quantity  of  fuel  of  good  quality,  some  of  which  has  been  used  at  the 
fort. 

At  this  place  we  pitched  our  first  camp,  consisting  of  two  aA7'  tents, 
and  a  wall-tent  fly,  with  a  third  "A"  tent  for  the  cook  and  his  stores. 
Our  cooking  utensils  and  mess  furniture  were  simple,  though  sufficient, 
consisting  of  twTo  camp-kettles,  one  bake-kettle,  a  frying-pan,  and  a 
broiler,  for  cooking;  knives,  forks,  iron  spoons,  tin  plates,  and  china 
cups,  and  a  table,  completed  our  mess  equipments.  The  cups,  however, 
became  broken  from  time  to  time,  until  all  finally  disappeared.  Here 
the  photographer  obtained  his  first  view,  with  our  camp  in  the  fore- 

ground, and  the  thickly-wooded  bank  of  Trail  Creek,  a  beautiful  trout 
stream,  as  a  background. 

Our  general  course  to  the  Yellowstone  River  was  now  southeast,  down 
the  valley  of  Trail  Creek,  which  we  crossed  and  re-crossed  several  times, 
avoiding  dangerous  side-hills.  The  road,  however,  was  generally  good, 
with  some  sharp  ascents,  requiring  the  doubling  of  our  teams.  By 
allowing  my  horse  to  graze  while  waiting  for  the  wagons  to  close  up, 

the  beast  took  advantage  of  his  liberty,  ran  off',  and  followed  the  main escort,  which,  as  usual,  was  some  miles  in  advance.  I  saw  no  more  of 
him  until  I  had  reached  Bottler's  Ranch. 

At  different  points  on  the  road  from  Fort  Ellis,  beautiful  vistas  of 
majestic  ranges  of  mountains,  lying  to  the  east  of  the  Yellowstone  River, 
wrere  obtained ;  and  now,  as  we  emerged  from  the  winding  valleys  of 
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the  mountain  region  through  which  we  had  been  traveling  for  three 
days,  these  lofty  peaks,  from  across  the  river,  seemed  almost  directly 
above  our  heads.  Conspicuous  among  them  stands  Emigrant  Peak, 
near  11,000  feet  above  the  sea,  and  about  6,000  above  the  valley.  This 
peak  is  so  named  from  the  mining  region  lying  near  its  base,  called 
"Emigrant  Gulch."  The  Yellowstone  here  is  a  broad,  swift  stream, 
some  300  feet  wide,  and  not  fordable. 

Our  course  now  lay  up  the  west  bank  of  the  river,  nearly  due  south. 
The  road,  folio wiug  the  nearly  level  river  bottom,  was  good,  except  at 
the  crossing  of  numerous  streams  flowing  into  the  river  at  short  inter- 

vals. These  streams  would  afford  convenient  means  of  irrigation,  should 
this  valley  ever  become  settled.  Several  antelope  were  seen  as  we  came 
up  this  valley,  none,  however,  sufficiently  near  to  allow  of  their  being 
shot. 
Opposite  Emigrant  Peak,  a  thriving  ranch  has  been  established  by 

two  brothers,  named  Bottler,  who  have  several  fields  already  under 
cultivation.  Their  crops  of  wheat,  potatoes,  and  many  other  vegetables 
yield  an  abundant  harvest,  while  in  the  raising  of  stock  and  making 
of  butter  and  cheese  they  have  met  with  remarkable  success.  A  ready 
market  for  their  produce  is  found  in  the  mining  camps  across  the  river. 
Above  this  point  the  valley  becomes  much  narrower,  rocky  spurs  shoot 
out  from  the  mountain  ranges  on  each  side,  rendering  it  impracticable 
to  move  with  our  wagons  beyond  Bottler's.  Here  it  was  therefore 
decided  to  leave  the  train  with  a  portion  of  our  supplies  under  a  small 
guard,  and  with  saddle-animals  alone  to  continue  our  progress  up  the 
river. 

Dr.  Hay  den  had  only  arrived  the  day  before,  as  much  out  of  patience 
with  the  wagons  as  myself,  and,  like  me,  delighted  with  the  idea  of 
leaving  them  at  this  point.  One  day  was  spent  in  arranging  materials 
for  packing  and  taking  astronomical  observations.  We  suffered 
intensely  from  musquitoes  during  our  stay  at  this  camp.  The  nights 
being  warm,  with  occasional  showers  without  wind,  there  seemed  to  be 
no  way  of  avoiding  their  incessant  annoyance. 
We  had  located  camp  on  the  second  terrace  from  the  river — the 

broad  stony  plateau  or  tableland  affording  good  grazing  at  this 
season,  though  yielding  also  an  abundant  crop  of  a  small  variety  of  a 
very  prickly  cactus.  Stretched  but  below,  the  broad  bottom-lands  of  the 
Yellowstone,  with  the  river  running  near  the  foot  of  the  hills  on  the 
east,  present  a  wide  view  to  the  north,  east,  and  south  j  while  to  the 
west  were  vast  mountains  forming  a  divide  between  this  valley  and  that 
of  the  Gallatin.  Our  little  camp,  on  the  morning  of  the  20th,  presented 
a  scene  of  great  activity.  The  wagon-mules  were  being  taught  another 
duty ;  many  of  them  submitted  with  patience,  while  others  became  restive 
under  their  packs,  and  nearly  unmanageable.  Our  pack-saddles  did 
not  prove  to  be  just  what  we  needed,  being  too  narrow  for  the  backs  of 
the  mules,  and  thereby  greatly  increasing  their  natural  restiveness.  The 
packing  was  eventually  accomplished,  each  mule  carrying  about  two 
hundred  pounds.  By  7  a.m.  we  had  started  just  in  advance  of  Dr. 

Hay  den's  party,  which,  however,  came  up  soon,  and  traveled  in  company 
with  mine.  Our  route  lay  up  the  valley  of  the  Yellowstone,  nearly  due 
south,  for  ten  miles  over  a  good  trail  which  could  easily  be  made  into  a 
passable  wagon-road,  except  at  one  or  two  points  where  some  blasting 
and  cutting  would  be  required. 

Some  very  picturesque  rocks  were  passed,  many  of  them  standing 
out  like  turrets  from  the  ruins  of  old  castles.  These  rocks  are 

generally  volcanic  ;  some  fine  specimens  of  basaltic  columns  were  ob- 
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served.  The  river  now  bends  to  the  eastward  ;  a  fine,  rushing  stream, 
called  Trail  Creek,  joins  the  river  from  the  west  just  at  this  curve,  and 
caused  some  delay  in  crossing.  The  trail  now  enters  the  second  or  mid- 

dle canon  of  the  Yellowstone,  and  becomes  very  rough,  obstructed  by 
masses  of  volcanic  rock,  in  some  places  rendering  the  footing  of  the 

animals  ver5T  insecure.  One  pack-animal,  belonging  to  the  general  es- 
cort, made  a  misstep  and  rolled  down  the  hill-side  a  distance  of  some  50 

feet,  completely  demoralizing  his  pack,  but  without  serious  injury  to 
himself.  Just  beyond  this  dangerous  pass  the  canon  widens  somewhat, 
disclosing  a  grassy  valley  of  several  acres,  watered  by  a  mountainous 
stream  fed  from  melting  snows  above.  We  had  marched  but  sixteen 

miles  and  it  was  now  only  1  o'clock,  but  as  the  animals  began  to  show 
signs  of  weariness  and  hunger,  Dr.  Hayden  with  the  main  escort  de- 

cided to  halt  in  the  valley  for  the  night.  I  was  told  by  one  of  my 
packers  that  another  valley,  similar  to  this,  with  better  grazing,  would 
be  found  a  mile  and  a  half  farther  on.  This  information  led  me  to  pro 
ceed  to  that  spot.  A  still  more  difficult  and  rocky  pass  than  the  one  we 
had  just  encountered  led  to  this  valley,  and  I  was  therefore  desirous  to 
get  through  it  while  the  animals  were  in  good  marching  condition,  and 
less  restive  than  on  first  starting  out  in  the  morning.  Here  we  found 
a  valley  as  beautiful  as  the  other,  giving  abundant  pasturage  for  the 

animals,  while  a  growth  of  cottonwood  on  the  river's  bank  afforded  a 
pleasant  camping  spot.  The  surrounding  mountains  shot  up  almost 
perpendicularly  to  the  height  of  from  two  to  three  thousand  feet ;  their 
lower  slopes  being  wooded,  while  their  peaks  were  usually  bare.  The 
formation  here  is  principally  granite  rock,  with  a  preponderance  of  feld- 

spar. Here  we  caught  trout  by  dozens  and  found  them  of  excellent 
flavor  and  very  large ;  they  would  bite  at  almost  anything,  taking  the 
artificial  fly  with  great  activity.  I  enjoyed  a  bath  in  the  river,  but 
found  the  current  so  swift  that  I  could  make  no  headway  against  it  in 
swimming,  while  in  standing  upright  it  would  almost  sweep  me  off  my 
feet. 

There  are  no  practicable  fords  along  this  portion  of  the  river  except 
during  seasons  of  low  water,  in  the  fall.  The  night  passed  at  this  camp 
was  very  refreshing;  no  mosquitoes  nor  other  troublesome  insects  dis- 

turbed us,  though  a  large  rattlesnake  was  killed  in  camp  soon  after  our 
arrival.  Following  up  the  Yellowstone  Valley,  tall  mountain  ranges 
continue  on  either  side,  the  river  falls  off  somewhat  in  width  and  depth, 
and,  flowing  near  the  eastern  range,  leaves  a  broad  spread  of  rolling 
country  on  the  right.  Several  rocky  spurs  intersected  the  trail,  causing 
much  inconvenience  to  the  animals,  and  necessitating  the  dismounting 
of  many  of  the  horsemen.  One  mule  met  with  a  mishap  and  fell  from  a 
steep  bank.  The  odometer  wheels  slipped  at  the  same  place,  but  with- 

out injury.  These  wheels  are  drawn  by  one  of  the  saddle-horses;  the 
saddle,  taking  the  place  of  harness,  supports  the  shafts,  which  are  lashed 
thereto.  The  cart  being  very  light,  made  of  velocipede  wheels,  and 
weighing  but  thirty  pounds,  is  no  impediment  to  the  horse  or  its  rider, 
and  can  be  taken  wherever  the  other  animals  go.  Two  small  and  beau- 

tiful lakelets  were  passed  soon  after  leaving  camp,  one  bearing  a  perfect 
resemblance  to  the  figure  seven. 

Some  few  miles  further  on  a  remarkable  mountain,  known  as  Cinna- 
bar Mountain,  also  as  "The  Devil's  Slide,"  was  passed  on  the  right. 

This  is  a  curious  and  strange  freak  of  nature.  The  upheaval  had  carried 
the  strata  of  which  the  mountain  is  formed  into  a  nearly  vertical  posi- 

tion, with  their  edges  standing  out  toward  the  valley,  a  slight  twist,  or 
wrench,  at  the  time  of  the  upheaval,  giving  the  strata  a  curved  appear- 



RECONNAISSANCE    OF    THE    YELLOWSTONE    RIYER.  d 

ance.  Several  stand  out  a  hundred  feet  beyond  the  general  face  of  the 
mountain,  and  extend,  probably,  a  thousand  feet  upward,  leaving  rocky 
depressions  between,  and  giving  rise  to  the  name  of  "The  Devil's  Slide." 
There  is  ample  opportunity  for  him  and  all  his  attendants  to  find  amuse- 

ment here.  A  deep-red  tinge,  from  salts  of  iron,  distinguishes  this  moun- 
tain from  all  others  in  its  vicinity. 

On  reaching  the  mouth  of  Gardner's  River,  or  Warm-Stream  Creek, 
as  it  is  also  called,  coming  in  from  the  southwest  and  joining  the  Yellow- 

stone fifteen  miles  above  the  middle  canon,  we  left  the  trail  and  followed 
this  valley  without  crossing  the  stream. 

A  few  miles  above  the  mouth  of  this  river,  a  boiling-hot  torrent  ot 
water,  some  six  feet  wide,  and  a  foot  in  depth,  pours  out  of  the  hill-side, 
perfectly  clear,  though  steaming  hot.  It  is  probably  the  outlet  of  a 
vast  subterranean  reservoir  of  hot  water,  which  supplies  the  numerous 
boiling  springs  upon  the  mountain-sides  above.  Near  this  hot  brook 
are  several  warm  mineral  springs,  beside  which  a  few  invalids  had 
formed  a  camp,  for  the  purpose  of  testing  their  healing  properties. 

A  system  of  hot  springs  of  great  beauty,  flowing  from  the  top  and 
sides  of  a  large  hill  of  calcareous  deposit,  and  called  Soda  Mountain,  is 
found  five  miles  up  the  left  bank  of  Gardner's  River.  Here,  at  the  foot 
of  this  curious  white  mountain,  we  encamped,  and  remained  until  the 
24th,  examining  the  wonderful  spring  formation  of  this  region,  and  the 
country  around  it.  The  central  point  of  interest  is  the  Soda  Mountain, 
occupying  an  area  of  a  hundred  acres,  and  rising  like  the  successive 
steps  of  a  cascade,  to  the  height  of  over  200  feet  above  the  plateau  at 
its  base.  The  upper  surface  is  a  plain,  composed  of  many  hot  springs, 
constantly  sending  up  volumes  of  vapor  slightly  impregnated  with  sul- 

phurous fumes.  The  sides  of  the  hill  down  which  the  waters  of  these 
hot  springs  flow  have  become  terraced  into  steps  of  various  heights 
and  widths,  some  twelve  inches  in  dimension,  while  others  are  as  many 
feet.  In  each  terrace  there  is  generally  a  pool  of  water,  standing  in  a 
scolloped  basin  of  gypsum,  deposited  at  the  edges  by  the  water  as  it 
becomes  cooler.  These  basins  are  often  tinged  with  pink,  gray,  and 
yellow  colors,  giving  to  the  whole  a  very  beautiful  effect. 

The  rock  in  all  directions  has  evidently  been  deposited  in  the  same 
manner  as  the  Soda  Mountain  is  now  being  built  up.  When  the  forma- 

tion ceases  from  a  change  in  the  course  of  the  water,  the  rock  becomes 
friable  and  disintegrates.  After  a  time  vegetation  springs  up  and  cov- 

ers the  surface.  Many  of  the  basins  have  the  size  and  shape  of  bath- 
tubs, and  were  used  by  members  of  the  party  for  bathing  purposes. 

The  temperature  varies  in  the  different  pools  from  fifty  "degrees  all the  way  up  to  one  hundred  and  eighty,  so  there  is  no  difficulty  in  find 
ing  a  bath  of  suitable  temperature.  A  few  of  these  springs  are  strongly 
mineral,  though  most  of  them  are  sufficiently  pure  for  cooking  and 
drinking  purposes.  Near  the  base  of  this  hill  a,  remarkable  column  of 
rock  is  seen  standing  60  feet  in  height,  and  nearly  vertical ;  this  is 
probably  a  defunct  geyser.  In  many  places  small  upheavals  have  oc- 

curred, the  rock  has  been  rent  open,  allowing  an  escape  of  steam  and 
gas  jets,  whose  formations  in  the  hot  regions  beneath  can  be  heard 
through  these  openings.  The  action  of  these  subterraneous  waters  has, 
of  course,  worn  out  caverns  in  the  rocks  beneath,  leaving  the  crust 
sometimes  thin  and  frail ;  caution  should  therefore  be  exercised  in  ex- 

ploring these  places.  Numerous  caves  and  holes  were  found  in  the 
adjacent  hills.  I  penetrated  to  the  depth  of  50  feet  in  one  of  the  for- 

mer, and  found  myself  in  a  vaulted  dome  30  feet  across  and  40  feet  high. 
On  the  far  side  was  a  deep  well,  dark  and  gloomy,  into  which  I  threw 
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masses  of  rock,  but  did  not  venture  to  explore  it  personally.  The  views 
from  this  camp  are  extremely  picturesque,  combining  every  variety  of 
mountain  scenery,  having  rocky  gorges,  in  which  are  usually  found 
mountain  streams  breaking  into  cascades  and  falls  at  frequent  intervals. 

The  opposite  bank  of  Gardner's  River  is  very  steep,  nearly  precipitous, 
and  surmounted  by  a  wall  of  basaltic  columns. 

During  our  stay  at  this  camp  I  made  a  circuit  of  the  high  red-topped 
mountain  to  the  west  of  the  springs,  near  which  Mr.  Everts,  who  was 
lost  in  the  Yellowstone  Basin  the  previous  summer,  wTas  picked  up  by  the 
men  who  went  in  search  of  him.  The  mountain  stands  in  a  fork  of  a 

branch  of  Gardner's  River,  having  a  canon  on  two  sides,  through  which 
these  streams  flow  in  beautiful  cascades,  with  one  or  two  considerable  falls. 
I  made  this  trip  in  company  with  Dr.  Hayden  and  one  or  two  others. 
Though  our  climbing  over  rocks  and  through  thickets,  and  crossing 
mountain-torrents,  proved  very  fatiguing,  we  felt  well  repaid  for  our 
labor  in  observing  the  grand  scenery  upon  our  route.  Many  line  speci- 

mens of  geological  formation  were  observed,  one  of  the  most  beautiful 
being  tan-shaped  basaltic  formations  in  great  abundance.  Skirting  the 
canon  to  the  south  of  the  mountain  for  two  miles,  we  crossed,  but  found 
the  ascent  so  steep  that  wTe  were  compelled  to  cling  to  projecting  rocks 
in  many  places  to  prevent  slidiug  back  to  the  bottom.  On  reaching 
the  plateau  beyond,  our  breath  and  strength  were  nearly  exhausted. 
We  now  ascended  to  the  top  of  the  mountain,  leaving  our  horses 
about  half  way  up,  and  continuing  the  journey  on  foot.  Here  a  mag- 

nificent view  of  the  Yellowstone  Valley  was  obtained,  with  its  moun- 
tain ranges  stretching  away  in  the  distance,  southward,  to  the  limit  of 

vision.  Also  of  the  country  lying  west  toward  the  Gallatin  River.  In 
that  direction  is  a  valley  almost  level,  slightly  rising  toward  the  moun- 

tains on  either  side,  with  a  beautiful,  clear  stream  winding  through 
the  center,  whose  current  was  so  gentle  that  its  direction  could  not,  as 
yet,  be  determined.  Grass  and  flowers  covered  the  hill-side,  interspersed 
with  occasional  groves  of  balsam,  cedar,  and  spruce.  High  cones  of 
volcanic  origin  rise  here  and  there  in  all  directions,  some  of  them  prob- 

ably fifty  miles  distant.  The  lofty  peaks  directly  west,  beyond  the  valley 
just  mentioned,  were  probably  near  the  sources  of  the  West  Gallatin. 
This  region  appears  almost  inaccessible.  Continuing  the  circuit  of  the 
mountain,  we  returned  to  camp  by  way  of  its  north  side.  Here  we  en- 

countered another  canon  as  wild  and  precipitous  as  the  other,  and  afford- 
ing still  more  beautiful  scenery.  A  clear  cut,  hundreds  of  feet  in  depth, 

through  the  mountain's  base,  allowed  the  passage  of  a  small  stream, 
which  about  midway  rolled  down  a  slightly  inclined  and  rocky  slope, 
then  spread  out  into  a  pretty  cascade  of  a  hundred  feet  in  height.  More 
desperate  climbing  followed,  and  we  reached  an  elevated  plateau  whose 
side  to  the  east  had,  at  some  time,  dropped  off,  leaving  a  sheer  precipice 
of  seven  or  eight  hundred  feet  in  height  upon  which  we  were  now  stand- 

ing. Passing  further  northward  we  encountered,  previous  to  reaching 
camp,  several  spouting  hot-springs,  throwing  up  boiling  water  to  the 
height  of  several  inches. 

On  reaching  camp  I  learned  that  one  of  the  cistern  barometers  had 
broken  while  hanging  upon  a  tree,  without  apparent  cause.  Toward 
evening  I  enjoyed  a  bath  among  the  natural  basins  of  Soda  Mountain. 
The  temperature  was  delightful,  and  could  be  regulated  at  pleasure  by 
simply  stepping  from  one  basin  to  another.  They  wTere  even  quite  lux- 

urious, being  lined  with  a  spongy  gypsum,  soft  and  pleasant  to  the 
touch.  I  walked  over  a  part  of  the  hill  by  the  faint  light  of  the  new 
moon,  which  gave  to  its  deep-blue  pools  of  steaming  water  a  wild  and 
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ghostly  appearance.  The  photographer  has  taken  numerous  views  of 
these  springs  and  the  country  in  their  vicinity,  which  will  serve  to  con- 

vey a  much  more  definite  idea  of  their  beautiful  formation  than  can  be 
given  by  any  written  description.  A  special  survey  was  made  of  this 
locality,  and  careful  observations  taken  of  its  latitude  and  longitude. 

While  at  this  camp  one  of  the  men  killed  a  large  brown  bear  and 
three  cubs.  The  latter  were  brought  in  and  served  our  mess  with  deli- 

cious steak  for  several  meals. 

July  24. — Resumed  the  march,  following  up  the  southern  branch  of 
Gardner's  River.  The  trail  for  the  first  four  miles  proved  very  rough,  the 
sides  of  the  valley  coming  down  close  to  the  stream,  and  very  steep.  At 
the  end  of  this  gorge  a  fine  water-fall  was  discovered  about  75  feet  in 
height,  beyond  which  the  valley  became  less  rocky.  1  ascended  the 
ridge  on  the  left,  hoping  to  reach  the  summit  of  the  divide  overlooking 
the  Yellowstone  Valley  several  miles  to  the  eastward.  After  reaching  sev- 

eral summits  I  still  discovered  higher  ones  beyond,  but  finally  ascended 
the  last  one,  and  was  rewarded  by  a  grand  view  of  an  immense  extent 
of  mountain  scenery.  In  all  directions  were  seen  sharp  basaltic  peaks, 
beautifully  set  off  with  large  fields  of  snow  lying  in  their  upper  gorges ; 
quiet,  secluded  valleys,  well  timbered  hill  sides,  pretty  lakes  and  moun- 

tain streams.  Over  the  whole  the  sun  was  shining  with  great  brilliancy, 
but  never  oppressively  in  these  elevated  regions. 

I  fell  in  with  Dr.  Hayden,  whom  I  found  examining  this  ridge,  and 
together  we  continued  in  a  southeasterly  direction  parallel  with  the  val- 

ley below,  through  which  our  trains  were  moving.  We  had  proposed 
ascending  this  valley  as  far  as  practicable,  then  to  strike  across  the 
country  and  meet  the  Yellowstone  opposite  the  mouth  of  the  East  Fork. 

While  we  were  pursuing  our  investigations,  one  of  the  doctor's  assist- 
ants came  up  and  reported  that  his  train,  with  the  general  escort,  had 

gone  into  camp  some  two  miles  south  of  the  point  where  he  found 
us,  but  that  my  train  had  not  come  up.  I  went  to  the  doctor's  camp 
and  learned  than  none  of  my  party  had  arrived  except  Captain  Heap 

and  Mr.  Hine,  who  had  followed  the  trail  of  the  doctor's  party.  A 
messenger  sent  by  Captain  Tyler  came  back,  finding  no  traces  where  my 
party  had  left  the  trail.  I  then  decided  to  go  myself  in  search  of  them. 
After  considerable  examination  it  was  discovered  that  they  had  obeyed 

their  instructions,  deviated  from  the  direction  taken  by  the  doctor's 
party  and  followed  the  course  of  Black-tail  Deer  Creek  to  the  eastward, 
and  had  struck  across  toward  the  valley  of  the  Yellowstone.  It  would 
appear  to  be  an  easy  matter  to  find  where  a  train  as  large  as  mine  had 
departed  from  the  main  trail,  but  in  this  case  no  tracks  were  left  in  the 
prairie  grass  to  indicate  the  point,  and  it  was  only  after  an  hour's  search 
that  the  spot  was  discovered.  Following  the  trail  was  in  many  places 
difficult,  the  country  being  intersected  at  various  intervals  by  ravines 
and  water-courses,  with  here  and  there  a  meadow,  over  which  the  ani- 

mals had  apparently  become  so  scattered  that  all  traces  of  their  foot- 
steps were  lost.  The  country,  until  we  near  the  river,  consists  of  rolling 

prairie,  dotted  with  groves  of  spruce  and  pine,  and  well  watered  with 
numerous  cool  streams  finding  their  way  northward  into  Black-tail  Derr 
Creek.  The  ridges  are  unusually  stony,  limestone  rock  cropping  out  at 
their  summits.  Continuing  eastward  and  passing  into  a  small  cafion, 
rendered  gloomy  by  approaching  night-fall,  and  following  over  a  divide 
for  a  few  miles,  we  emerged  upon  a  height  overlooking  the  valley  of  the 
Yellowstone.  A  plain  though  rough  trail  led  down  the  mountain-side. 
The  descent  was  steep  and  long,  through  groves  of  poplars  and  other 
small  trees,  along  a  nearly  vertical  hill-side,  apparently  over  frightful 
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chasms,  rendered  wierd  and  gloomy  by  approaching  darkness.  We  be- 
gan to  despair,  almost,  of  ever  finding  the  cam}),  and  felt  there  might 

be  a  possibility  that  we  were  following  a  fresh  Indian  trail.  We  were 
soon  set  at  rest,  however,  as  a  short  time  after  dark  we  reached  the  foot 
of  the  mountain  and  found  camp  located  in  a  pretty  meadow,  with 
a  clear  stream  running  through  it.  The  river  was  about  a  mile  and  a 
half  distant.  I  had  ridden  thirty  miles  though  the  train  had  marched 
but  seventeen. 

The  next  day  was  spent  in  a  trip  across  the  Yellowstone,  by  way  of  a 
pack-train  bridge  recently  constructed  for  the  accommodation  of  parties 
visiting  some  new  mines  about  forty  miles  to  the  east  of  this  point,  on 
the  head-waters  of  Clark's  Fork.  The  banks  of  the  river  here  are  one 
hundred  feet  apart,  while  a  pier  resting  upon  a  ledge  of  rock  jutting  out 
from  the  west  side  divides  the  bridge  into  two  spans,  the  main  one  being 
about  sixty  feet,  and  composed  of  heavy  pine  timbers  of  that  length. 
A  path  on  either  side  has  been  graded  down  to  the  bridge,  that  on  the 
opposite  side  having  been  cut  from  the  face  of  the  cliff,  the  rock  of 
whicb  is  composed  of  soft,  shelly,  and  partially  disintegrated  slate.  The 
bridge  is  located  just  above  the  mouth  of  East  Fork,  a  considerable 
stream,  and  in  seasons  of  high  water  is  not  far  below  the  magnitude  of 
the  main  river.  It  finds  its  sources  many  miles  to  the  east  and  south- 

east, among  some  of  the  loftiest  peaks  of  the  Rocky  Mountain  range, 
and  drains,  with  its  numerous  tributaries,  a  vast  extent  of  country. 
From  its  extreme  source  to  its  mouth,  it  is  probably  fifty  miles  in  length. 
An  elevated,  rolling  country,  several  miles  in  extent,  lies  in  the  angle 
of  the  two  rivers.  It  is  intersected  by  numerous  streams  fed  from  the 
melting  snow  in  the  mountains  above.  In  this  area  were  three  or  four 
small  lakes  or  ponds  literally  covered  with  ducks.  Near  its  center 
stands  a  mountain  of  remarkable  appearance,  nearly  square,  with  pre- 

cipitous sides,  known  as  the  "Square  Butte."  I  crossed  the  river,  and, 
passing  south  along  its  bank,  obtained  a  view  of  the  canon  of  the 
Yellowstone,  which  here  is  very  beautiful.  Its  walls  are  composed  of 
volcanic  conglomerate  capped  with  basaltic  columns.  Many  of  the  pin- 

nacles remain,  towering  hundreds  of  feet  in  height,  having  about  the 
proportions  of  an  ordinary  sewing-needle.  In  many  places  below  are 
observed  steam-jets  rising  from  near  the  river's  edge,  while  indications 
of  sulphur  deposit  are  very  numerous.  Farther  up,  I  was  able  to  de- 

scend to  the  river's  bed  opposite  the  mouth  of  Tower  Creek,  coming  in 
from  the  west.  This  stream  is  named  from  numerous  tower-like  pinna- 

cles reaching  up  many  feet  above  its  bank.  Here  were  some  fine  speci- 
mens of  brimstone  deposit  from  hot  sulphur  jets  along  the  banks  of  the 

river.  On  the  other  side  were  numerous  warm  springs,  which  I  did  not 
visit. 

The  trout  in  this  part  of  the  river  are  exceedingly  fine  and  added 
much  to  the  variety  of  our  mess.  Back  from  the  river  to  the  east  the 
country  rises  rapidly  and  soon  becomes  extremely  rugged.  High  barren 
peaks  are  seen  rising  one  above  the  other,  far  off  to  the  east  and  south. 
I  ascended  the  range  to  the  height  of  3,000  feet  above  the  river,  aud 
judged  that  many  of  the  peaks  beyond  were  a  thousand  or  1,500  feet 
higher.  On  these  mountains  I  picked  up  numerous  specimens  of  petri- 

factions and  some  fine  pieces  of  agates  and  rock  crystal.  On  returning 
to  camp  I  learned  that  the  other  party  had  passed  during  the  day  and 
had  proceeded  on  as  far  as  Tower  Creek,  some  four  miles  above. 

I  broke  camp  on  the  morning  of  the  26th  at  half-past  7 ;  sent  the 
train  over  the  trail  taken  the  day  before  by  Dr.  Hayden,  and  then,  in 

company  with  Captain  Heap,  I  made  an  examination  of  the  river's  bank 
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and  the  falls  of  Tower  Creek.  The  views  from  the  bank  of  the  river  on 
this  side  were  even  more  interesting  than  those  obtained  yesterday. 
The  fall  is  exceedingly  picturesque,  and,  when  seen  from  below,  the 
stream  appears  to  drop  from  among  a  number  of  tower-like  rocks,  some 
of  them  extending  upward  more  than  a  hundred  feet  above  the  crest  of 
the  falls.  The  fall  itself  is  a  sheer  descent  of  156  feet  into  a  shallow 
basin.  The  water  then  rushes  away  through  a  rocky  and  rapidly  descend- 

ing channel,  forming  numerous  cascades  in  its  course  to  the  river  below. 
A  thick  growth  of  pine  and  hemlock  covers  the  sides  of  this  gorge. 

Eegaining  the  trail,  which  led  through  moderately  open  timber,  Captain 
Heap  and  I  pushed  on  as  rapidly  as  possible,  but  soon  losing  all  signs 
of  the  advance  party,  Captain  Heap  returned  to  pick  up  the  trail ;  I  went 
forward  and  soon  regained  it.  I  then  continued  over  a  beautifully  undu- 

lating country  covered  with  rich  verdure  and  decked  with  wild  flowers 
of  every  hue,  many  of  them  unknown  in  the  Eastern  States.  Yet  the 
elevation  here  is  so  great  (7,000  feet)  that  frosts  occur  every  night  dur- 

ing the  year.  The  vegetation  does  not  seem  to  suffer  from  these  summer 
frosts,  the  effect  upon  grass  and  flowers  being  apparently  but  that  of 
dew.  The  path  led  to  still  higher  elevations  and  eventually  crossed  a 

mountain  range  called  the  "Elephant's  Back,"  forming  a  part  of  the  rim 
of  the  Yellowstone  Lake  basin.  It  is  this  ridge  which,  cut  through  by 
the  Yellowstone  below  the  great  falls,  forms  that  stupendous  caiion, 
2,000  feet  in  depth.  A  road  could  easily  be  constructed  through  some 
one  of  the  numerous  passes  in  this  range,  avoiding  the  severe  climbing 
necessary  by  this  route.  Much  timber  would  have  to  be  removed,  how- 

ever, from  these  passes  before  even  pack-animals  could  get  through. 
On  this  expedition  the  most  annoying  and  sometimes  insurmountable 
obstacles  met  with  were  masses  of  fallen  timber.  The  trail  led  within  a 
mile  of  the  highest  peak  of  this  range,  called  Mount  Washburne.  I 
wished  to  obtain  a  view  from  this  eminence,  and  with  some  difficulty 
succeeded  in  leading  my  horse  to  its  extreme  top.  The  summit  is  com- 

posed of  broken  masses  of  volcanic  rock,  literally  smoothed  or  leveled 
off  by  the  force  of  the  wind,  which  sweeps  with  terrible  violence  over 
these  elevated  regions.  I  had  observed  large  areas  of  snow  several 
hundred  feet  below  the  summit  of  this  ridge,  but,  upon  the  peak,  I  doubt 
if,  even  in  winter,  the  wind  will  permit  snow  to  remain. 

From  this  point  mountain  peaks  were  observed  in  all  directions,  while 
the  Yellowstone  Lake,  though  twenty  miles  distant,  seemed  to  lie  at  my 
feet.  The  valley  of  the  river  can  be  seen  following  the  general  direction 
of  the  mountain-chain  to  the  east,  a  stern  volcanic  range  of  sharp  peaks, 
many  of  them  having  the  form  of  the  Egyptian  pyramids,  though,  of 
course,  of  much  greater  magnitude.  One  large  mountain  of  this  range 
had  been  a  landmark  for  two  days,  bearing  a  strange  resemblance  to  a 
human  profile  turned  toward  the  zenith.     I  named  it  "  Giant's  Face." 

The  summit  of  Mount  Washburne  is  9,000  feet  above  the  sea,  while 
many  of  those  to  the  east  of  the  Yellowstone  are  apparently  2,000  feet 
higher.  I  intended  making  a  sketch  of  the  horizon  line  of  country,  as 
seen  from  this  mountain^  but  so  fierce  a  gale  was  blowing  at  the  time 
that  I  found  it  utterly  impossible  to  use  my  drawing  materials. 

I  descended  by  the  opposite  side  into  a  precipitous  gorge  or  canon  a 
thousand  feet  deep,  having  to  drag  my  horse  down  some  of  the  worst 
places.  There  was  no  vegetation,  no  soil,  nothing  but  volcanic  rock,  in 
some  places  solid,  but  much  of  it  loose  and  broken,  affording  no  footing 
whatever,  and  compelling  the  horse  to  slide  for  several  yards  at  a  time. 
On  one  occasion  I  discovered  that  I  was  following  the  trail  of  a  bear  to 
his  den.     Soon  after  emerging  from  this  caiion  I  became  ingulfed  in  an 
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immense  pine  forest  which  seemed  interminable.  In  this  forest  were 
many  open  glades  covered  with  grass  and  flowers.  In  one  of  these, 
quietly  reposing,  I  discovered  three  fine  elk,  which,  upon  my  approach, 
disappeared  into  the  thick  underbrush  before  I  could  bring  my  carbine 
to  bear  upon  them.  I  had  descended  the  mountain  far  to  the  east  of 
the  trail,  and  now  taking  the  direction  of  the  sun  I  succeeded  in  trav- 

ersing the  forest  and  regaining  the  trail  which  I  had  no  difficulty  in  fol- 
lowing. A  ride  of  some  five  miles  soon  brought  me  to  camp.  While  in 

the  forest  I  came  upon  a  valley  of  chalk-white  rock,  evidently  an  old 
system  of  warm  springs;  several  small  ones  were  still  in  operation,  giv- 

ing a  perceptible  warmth  to  a  small  stream  flowing  through  the  valley 
and  filling  the  atmosphere  with  an  intense  odor  of  sulphur. 

We  had  now  reached  the  vicinity  of  the  great  falls  of  the  Yellowstone, 
which  should  be  classed  among  the  most  interesting  and  beautiful  of 
the  earth.  Lieutenant  Doane  minutely  and  graphically  describes  them 
in  his  report,  and  compares  them  most  favorably  with  all  others  on  this 
continent.  I  viewed  them  both  by  moonlight  after  arriving  at  camp, 
and  on  the  following  morning.  I  should  describe  the  upper  fall  as  the 
embodiment  of  beauty,  the  lower  one  that  of  grandeur.  At  the  crest 
of  each  the  river  narrows  to  less  than  a  hundred  feet,  while  its  depth 
correspondingly  increases.  Above  the  upper  fall  the  river  rapidly  de- 

scends over  a  series  of  cascades,  gaining  great  velocity,  whence,  upon 
reaching  the  brink  of  the  precipice,  the  whole  volume  is  thrown  outward 
and  divided  almost  at  once  into  drops  which  aggregate  into  conical 
shapes,  their  apexes  projecting  forward,  not  unlike  an  array  of  comets. 
These  soon  lose  their  individuality  and  gradually  blend  together,  form- 

ing a  dense  white  mass,  which  descends  in  a  fall  of  115  feet,  spreading 
out  at  the  bottom  with  the  grace  and  beauty  of  a  lady's  ball-room  cos- 

tume. A  point  of  rocks  jutting  out  just  in  front  of  and  slightly  below 
the  crest  of  the  fall,  affords  a  convenient  spot  for  observation,  whence 
the  whole  beauty  of  the  scene  can  be  taken  in  at  a  glance.  Here  the 
eailon  of  the  Yellowstone  finds  its  beginning  in  a  beautifully  wooded  gorge 
between  two  and  three  hundred  feet  in  depth,  through  which  the  river 
flows  swiftly,  though  smoothly,  over  its  rocky  bottom,  to  the  crest  of 
the  lower  tall  half  a  mile  below ;  the  river  then  emerges  from  between  its 
rocky  banks  and  makes  its  prodigious  leap  of  350  feet  into  the  depth 
of  the  great  canon.  It  is  no  small  undertaking  to  descend  the  steep 
and  slippery  side  of  the  canon,  even  to  the  crest  of  the  fall,  while  the 
yellow,  volcanic  and  nearly  vertical  walls  of  the  gorge  beneath  bid  de- 

fiance to  the  most  expert  climber.  The  depths  below  are  filled  with  hot 
springs;  the  rock  is  soft  and  crumbling,  affording  no  secure  footing, 
while  the  river  rushes  away  in  a  perfect  torrent  over  innumerable  cas- 

cades and  ripples,  causing  eddies  and  whirlpools  which  would  dash  to 
atoms  any  unlucky  adventurer  who  should  be  so  unfortunate  as  to  find 
himself  ingulfed  in  its  waters. 

About  400  yards  below  the  lower  fall  a  fine  view  is  obtained  from  a 
high  projecting  promontory.  Coming  in  from  the  west  between  the 
upper  and  lower  falls  a  small  stream  flows  over  several  ledges  of  rocks, 
giving  rise  to  a  number  of  beautiful  cascades,  from  which  the  creek  de- 

rives its  name.  These  are  extremely  beautiful,  though  insignificant  in 
comparison  with  the  greater  wonders  so  near  at  hand.  One  of  these 
little  falls  drops  into  a  cavern  nearly  concealed  by  overhanging  cliffs, 
thence  descending  from  a  low  ridge  of  rocks  into  a  pool  of  great  depth. 
A  portion  of  the  water  passes  through  a  crevice,  or  small  tunnel,  and 
darts  out  through  the  main  fall  of  the  cascade  below,  giving  it  a  most 
singular  appearance. 
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After  regaining  the  trail  I  hurried  on.  up  the  river  to  overtake  the 
train  on  its  way  to  the  Mud  Volcano,  some  ten  miles  above.  I  soon  came 

to  the  wreck  of  a  pack-mule,  which  had  made  a  false  step  in  getting 
over  a  fallen  tree,  and  had  rolled,  end  over  end,  down  the  hill.  Elis  pack, 
consisting  of  the  photographer's  apparatus,  escaped  without  serious  in- 

jury. The  scenery  along  the  river  above  the  falls  is  quite  tame,  com- 
pared with  the  wildness  and  grandness  of  the  regions  I  had  just  left. 

The  river,  a  broad,  smooth  stream,  flows  over  a  sandy  bed,  with  gently 
sloping  banks,  generally  well  wooded.  No  noisy  cataracts  break  the 
Sabbath-stillness  of  this  region.  No  volcanic  agencies  seem  to  have 
been  at  work  here.  One  would  expect  to  find  farm-houses  and  hamlets 
in  so  quiet  and  peaceful  a  valley. 
Many  small  streams,  coming  in  from  the  distant  mountains,  and  a 

rolling  prairie  of  several  miles  extent,  was  crossed  during  this  day's  march. 
I  discovered  a  hillock  composed  of  pebbles  of  obsidian,  somewhat  re- 

sembling coal-cinders.  Toward  the  western  verge  of  this  prairie  a  hill  of 
white  rock  was  discovered  which,  upon  investigation,  proved  to  be 
another  of  the  "  soda  mountains,"  as  they  are  called  by  the  hunters.  Ap- 

proaching nearer,  I  found  jets  of  smoke  and  steam  issuing  from  the  face 
of  the  hill,  while  its  other  side  was  hollowed  out  into  a  sort  of  amphi- 

theater, whose  sides  were  steaming  with  sulphur  fumes,  the  ground  hot 
and  parched  with  internal  fires.  Acre  after  acre  of  this  hot  volcanic 
surface  lay  before  ne,  having  numerous  cracks  and  small  apertures  at 
intervals  of  a  few  feet,  from  whence  were  expelled,  sometimes  in  steady, 
continuous  streams,  sometimes  in  puffs  like  those  from  an  engine,  jets 
of  vapor  more  or  less  impregnated  with  mineral  substances.  I  ascended 
the  hill,  leaving  my  horse  below,  fearful  that  he  might  break  through 
the  thin  rock-crust,  which  in  many  places  gave  way  beneath  the  tread, 
revealing  caverns  of  pure,  crystalized  sulphur,  from  which  hot  fumes 
were  sure  to  issue.  These  crystals  were  very  fine,  but  too  frail  to  trans- 

port without  the  greatest  care.  A  large  boiling  spring,  emitting  strong 
fumes  of  sulphur  and  sulphureted  hydrogen,  not  at  all  agreeable,  was 
also  found  here.  The  water  from  this  spring,  overrunning  its  basin, 
trickled  down  the  hill-side,  leaving  a  highly-colored  trace  in  the  chalky 
rock.  Upon  the  opposite  side  was  found  a  number  of  larger  springs. 
One,  from  its  size  and  the  power  it  displayed  in  throwing  water  to  the 
height  of  several  feet  above  the  surface,  was  worthy  of  notice.  Near 
this  was  a  spring  having  regular  pulsations,  like  a  steam-engine ;  giving 
oif  large  quantities  of  steam,  which  would  issue  forth  with  the  roar  of 
a  hurricane.  This  was,  in  reality,  a  steam  volcano ;  deep  vibrations  in 
the  subterraneous  caverns  extending  far  away  beneath  the  hill  could  be 
distinctly  heard.  In  searching  through  the  thick  mass  of  timber  west 
of  this  region  for  other  curiosities,  Captain  Heap  and  I  became  almost 
locked  up  in  a  labyrinth  of  fallen  timber,  so  dense,  and  so  inextricably 
interlaced,  that  it  was  with  the  greatest  difficult^'  we  finally  found  our 
way  out  again.  The  country,  from  this  point  to  the  Mud  Volcano,  was 
mostly  rolling  prairie,  intersected  with  several  streams  flowing  into  the 
river,  some  of  them  haviug  wide  estuaries  and  adjacent  swampy  flats 
covered  with  thick  marsh-grass  in  abundance.  Ducks  are  usually  found 
in  these  sluggish  streams,  as  well  as  in  the  little  lakes  so  numerous 
throughout  this  whole  region.  We  camped  on  the  bank  of  the  river, 
in  the  immediate  vicinity  of  the  mud  geysers.  These  being  the  first 
specimens  of  the  true  geyser  yet  seen,  we  examined  them  with  much 
curiosity. 

July  28. — Remained  at  this  camp  throughout  the  day  examining  the 
springs,  and  crossing  the  river  on  a  raft  for  the  purpose  of  ascertaining 
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if  the  same  phenomena  existed  on  the  opposite  side,  several  steam-jets 
being  visible  among  the  hills  beyond. 

The  cential  point  of  interest  here  is  the  Mud  Volcano,  which  has 
broken  out  from  the  side  of  a  well  timbered  hill.  It  has  a  crater  25  feet 
across  at  the  top,  gradually  sloping  inward  to  the  bottom,  where  it  be- 

comes about  half  this  diameter.  Its  depth  is  about  30  feet ;  the  deposit 
is  gray  mud,  nearly  a  pure  alumina,  and  has  been  thrown  up  by  the  ac- 

tion of  the  volcano  at  no  very  distant  period.  The  rim  of  the  crater  on 
the  down-hill  side  is  some  10  feet  in  height,  and  trees  50  feet  high  and 
100  feet  distant  are  loaded  with  mud  thrown  from  this  volcano.  The 
surface  of  the  bottom  is  in  a  constant  state  of  ebullition,  puffing  and 
throwing  up  masses  of  boiling  mud,  aud  sending  forth  dense  columns  of 
steam  several  hundred  feet  above  the  surrounding  forests.  This  column 
of  steam  can  be  seen  for  many  miles  in  all  directions.  Some  400  yards 
from  this  crater  are  three  large  hot  springs  of  muddy  water,  one  of 
which  proved  to  be  a  geyser  having  periods  of  active  eruption  about 
every  six  hours.  The  phenomena  attending  these  eruptions  are  as  fol- 

lows: Soon  after  the  violent  period  passes,  the  water  in  the  pool  gradu- 
ally subsides  through  the  orifice  in  the  center,  the  surface  falling  several 

feet.  The  water  almost  entirely  disappears  from  sight,  when  it  gradu- 
ally rises  again  until  the  former  level  is  reached,  during  which  occa- 

sional ebullitions  of  greater  or  lesser  magnitude  occur;  great  agitation 
now  ensues  ;  pulsations  at  regular  intervals  of  a  few  seconds  take  place, 
at  each  of  which  the  water  in  the  crater  is  elevated  higher  and  higher 
until  finally,  after  ten  minutes,  a  column  is  forced  up  to  the  height  of 
30  or  40  feet.  During  this  period  waves  dash  against  the  sides  of  the 
surrounding  basin;  vast  clouds  of  steam  escape;  a  noise  like  the  rumb- 

ling of  an  earthquake  takes  place;  suddenly,  after  about  fifteen  min- 
utes of  this  commotion,  the  waves  recede,  quiet  is  restored,  and  the 

waters  sink  gradually  to  their  lowest  limits.  They  soon  rise  again  and 
repeat  the  same  operation.  The  water  from  this  geyser  does  not  flow 
away,  as  the  spring  occupies  the  center  of  a  basin  60  yards  in  diameter 
and  12  feet  in  depth  ;  a  channel  from  this  basin,  however,  serves  to  con- 

duct off  any  excess  of  surface-water  that  may  flow  in  from  the  hill-side 
above. 

The  supply  of  water  is  diminished  by  a  constant  loss  of  vapor,  and, 
if  not  re-supplied,  the  spring  in  time  dies  out.  Evidences  of  extinct 
springs  are  quite  numerous  in  this  vicinity.  Close  by  are  a  great  many 
very  small  boiling-mud  pits,  a  plastic  material^resembling  mortar  in 
color  and  consistency,  worked  smooth  by  constant  mixings  which  it  has 
received  for  an  indefinite  period.  To  the  north  of  the  geyser  are 
numerous  sulphur  jets,  small  rills  from  which  were  depositing  a  sul- 

phurous slime  along  their  channels.  The  warmth  and  mineral  proper- 
ties of  this  material  give  rise  to  a  rank  vegetation. 

At  the  head  of  a  small  ravine  still  further  to  the  northward  is  a  cavern 
extending  fifteen  feet  into  the  side  of  a  hill,  and  about  six  feet  across 
at  the  opening.  It  is  lined  with  variegated  colors  deposited  from  the 
vapor  constantly  issuing  from  its  extreme  depths,  while  the  channel  of 
the  small  stream  leading  down  the  ravine  is  also  colored  by  a  similar 
deposit  from  the  escaping  waters.  The  amount  of  steam  forced  out 
from  this  cavern  was  immense,  causing  great  agitation  of  the  water 
within,  and  giving  rise  to  a  roaring  and  splashing  sound  as  of  heavy 
waves  breaking  upon  a  rocky  shore. 

There  are  many  ponds,  varying  in  size  from  an  ordinary  sitting-room 
to  a  half  acre  in  extent,  all  warm  or  hot,  some  of  them  boiling  and  giv- 

ing off  dense  masses  of  steam,  usually  in  regular  pulsations.    I  enjoyed 
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a  steam  bath  at  the  mouth  of  the  cavern-spring.  The  water  was  much 
too  hot  for  bathing,  and  the  stones  upon  which  I  stood  would  have  burnt 
m\T  feet  but  for  the  precaution  of  keeping  on  my  shoes. 
.  A  slight  pungent  odor,  not  strong  enough  to  be  offensive,  pervades 

this  entire  region.  I  found  little  of  interest  to  repay  me  for  the  labor 
of  crossing  the  river.  The  raft  was  swept  rapidly  down  the  current, 
and  soon  got  beyond  the  depth  of  our  poles,  and  only  by  dint  of  severe 
paddling  were  we  able  to  cross  and  return.  Captain  Heap  and  myself 
were  the  only  persons  who  ventured  upon  the  raft,  and  upon  our  return 
no  one  followed  our  example.  Four  or  five  small  mud-craters  were 
discovered  giving  off  steam  and  occasionally  sending  up  small 
quantities  of  thick  mud,  some  of  which  was  sufficiently  pure  and  fine 
to  serve  for  the  manufacture  of  porcelain  or  china  ware. 

July  29. — Sounds  resembling  a  human  voice  calling  for  help  were 
heard  at  intervals  through  the  night;  it  is  supposed  they  proceeded 
from  the  throat  of  a  species  of  panther,  called  the  American  lion.  I 

saw  the  skin  and  claws  of  one  of  these  animals  at  Bottler's  Kanch, 
which  had  belonged  to  a  formidable  specimen  of  this  genus.  I  judged 
that  an  encounter  with  one  would  not  be  altogether  safe.  In  size  it 
must  have  been  somewhat  under  that  of  the  lions  usually  seen  in 
menageries,  though  from  the  appearance  of  its  head  and  claws  it  must 
have  nearly  equaled  them  in  strength  and  fierceness. 

After  witnessing  the  morning  eruption  of  the  mud-geyser,  which 

occurred  at  G  o'clock  and  lasted  nine  minutes,  attended  with  the  usual 
phenomena,  we  continued  our  march  to  the  Yellowstone  Lake,  about 
eight  miles  distant.  The  trail  proved  generally  easy,  skirting  the 
river,  which  now  becomes  much  broader,  with  gently  sloping  banks 
and  broad  grassy  meadows.  It  seemed  almost  incredible  that  so  tame 
and  quiet  a  scene  could  be  found  in  the  midst  of  a  region  usually  so 
wild  and  terrible.  Just  before  reaching  the  lake  we  crossed  a  broad 
prairie  extending  several  miles  to  the  northward,  and  a  continuation 
of  the  one  met  with  on  our  inarch  from  the  falls  to  the  mud- springs. 
We  crossed  this  prairie  after  emerging  from  a  fine  grove  near  the 
river,  and  found  ourselves  near  the  beach  of  the  Yellowstone  Lake. 
A  beautiful  picture  is  this  clear  blue  sheet  of  water  nestling  among 
the  snow-peaks  of  the  highest  mountain-range  on  our  continent.  The 
rim  of  this  lake-basin  is  composed  of  a  mountain  range  varying  from 
nine  to  eleven  thousand  feet  in  height  above  the  sea,  and  inclosing  an 
area  of  about  one  thousand  four  hundred  square  miles.  Beyond  this 
rirn  the  water-slopes  descend  in  all  directions,  and  furnish  the  sources 
of  the  principal  rivers  of  the  continent.  Four  of  the  most  important 
tributaries  of  the  Missouri,  viz,  the  Big  Horn,  the  Yellowstone,  the 
Madison,  and  the  Gallatin,  carry  the  melting  snows  from  these  mount- 

ains northward,  and  then  through  the  Mississippi  Valley  to  the  Gulf  of 
Mexico,  more  than  three  thousand  five  hundred  miles.  The  Snake 
Eiver,  having  its  sources  actually  interlaced  with  those  of  the  Yellow- 

stone and  Madison,  traverses  in  its  westward  course  nearly  a  thousand 
miles  before  it  mingles  its  waters  with  those  of  the  Columbia  on  its 
way  to  the  Pacific  Ocean. 

Again,  the  Green  Iiiver,  rising  but  a  few  miles  from  the  sources  of 
the  others,  seeks  the  deserts  of  Colorado,  and  after  innumerable  wind- 

ings in  those  deep  caiions,  at  length,  after  a  course  of  one  thousand  five 
hundred  miles,  reaches  the  Pacific  through  the  waters  of  the  Gulf  of 
California. 

The  dividing  point  in  this  central  region  of  the  continent  is  Union 
S.  Ex.  66—2 
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Peak,  situated  south  of  the  Yellowstone  Lake,  its  extreme  height  being 
nearly  14,000  feet  above  the  sea. 
We  located  our  camp  at  the  edge  of  the  bluff,  some  20  feet  above  the 

beach  below.  A  cold  stream  furnished  us  with  water,  and  numerous 
fallen  trees  afforded  us  plenty  of  wood,  while  the  fine  meadows  of  the 
adjacent  prairie  supplied  excellent  grazing  for  the  animals.  The  lake 
is  very  irregular  in  outline,  and  about  twenty  miles  across.  Several 
high  promontories  project  from  the  southern  and  western  shores  far  out 
into  the  lake,  greatly  diminishing  its  apparent  extent,  and  forming 
several  large  bays  and  inlets.  With  the  exception  of  the  northeastern 
angle,  heavy  masses  of  timber  cover  the  lake  shores  quite  down  to  the 
waters  edge,  rendering  its  circuit  attended  with  great  difficulty.  On 
the  eastern  and  southern  sides  the  mountain  ranges  are  continuous, 
while  to  the  southwest  and  west  breaks  appear,  through  which  issue 
many  of  the  sources  of  the  Snake  River.  In  the  latter  direction,  some 
ten  miles  from  the  lake, stands  a  very  conspicuous  peak,  its  outlines 
sharp  and  conical,  and  at  this  distance  appearing  almost  covered  with 
snow.  This  proved  to  be,  upon  subsequent  investigation,  10,500  feet 
in  height. 

The  water  of  the  lake  is  cool  and  tolerably  pure  at  this  point,  but, 
being  somewhat  impregnated  with  vegetable  matter,  we  preferred  the 
mountain  stream  for  drinking  and  cooking.  The  fish  found  in  the  lake 
above  the  falls  are  very  numerous;  all  of  the  same  variet}7,  namely,  a  fine 
large  species  of  trout ;  but  as  many  of  them  have  long  white  worms  in 
their  flesh,  we  discontinued  catching  them.  The  fish  did  not  seem  to 
suffer  from  the  effect  of  the  worms,  whose  existence  was  probably  due 
to  the  influence  of  warm  or.  chemical  springs  found  in  many  parts  of 
the  lake. 

July  30. — The  party  remained  in  camp  at  the  lake.  I  attempted  to  cross 
with  a  small  force  to  the  opposite  side  of  the  river  for  the  purpose  of  ex- 

amining the  eastern  shore  of  the  lake,  and  had  a  small  raft  constructed 
of  pine  logs  sufficiently  buoyant  to  sustain  four  men  and  as  many  horse- 
equipments.  The  horses  were  expected  to  swim.  The  river  here  at  the 
outlet  of  the  lake  was  deep,  400  yards  wide,  and  the  current  swift. 
After  several  ineffectual  attempts  to  get  the  animals  across,  the  explora- 

tion was  made  on  foot,  the  raft  answering  its  purpose  very  well.  We 
went  as  far  south  as  Pelican  Creek,  about  one  mile  from  the  mouth  of 
the  river.  A  long  sand-bar  here  reaches  out  iuto  the  lake,  the  resort 
of  numerous  water-fowls.  A  large  portion  of  the  side  of  the  moun- 

tain to  the  east  is  composed  of  white  rock,  evidently  another  vast  warm- 
spring  formation.  One  of  our  horses  was  taken  sick  to-day,  with  indi- 

cations of  poisoning.     The  attack,  however,  did  not  prove  to  be  fatal. 
The  nights  are  beautiful  in  this  valley.  This  evening's  full  moon, 

as  it  rose  above  the  mountains  beyond  the  lake,  was  reflected  across  to 
my  camp  in  a  broad  belt  of  golden  light  as  brilliant  as  the  moon  itself. 

The  thermometer  descends  from  six  to  ten  degrees  below  the  freezing 
point,  and  yet  the  morning's  sun  melts  the  frost-work  on  the  most  deli- 

cate flowers  without  causing  their  bloom  to  fade  or  their  leaves  to 
wither. 

:  July  31. — I  started  to-day  at  8  a.  in.  for  the  valley  of  the  Madison,  to 
examine  the  basm  of  the  great  geysers.  From  the  representations  of 
one  of  iny  packers  I  had  determined  to  retrace  my  steps  on  the  trail, 
back  toward  the  Mud  Springs  about  five  miles,  and  then  crossing  the 
open  prairie  ten  miles  to  the  west,  and  after  examining  a  system  of 

boiliug  springs  on  its  western  verge,  to  strike  directly  over  the  dividing- 
ridge,  and  through  the  unknown  forest  lying  beyond.     By  this  route  I 
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would  have  open  country  more  than  half  the  way,  while  by  taking  a 
more  direct  course  the  route  would  be  through  dense  forests  the  entire 
distance.  Dr.  Harden,  with  two  or  three  of  his  party,  proposed  to 
accompany  me,  but,  just  before  starting,  changed  his  mind,  and,  piloted 
by  two  hunters  whom  we  had  met  the  previous  day,  and  who  were 
journeying  towards  the  head-waters  of  the  Madison  upon  a  trapping 
expedition,  started  an  hour  before  I  was  ready,  by  what  they  supposed 
to  be  a  shorter  route,  entering  the  woods  at  once.  On  leaving  the  trail 

along  the  river's  bank,  I  crossed  a  low  ridge  and  entered  upon  a  broad, 
smooth  valley,  leading  nearly  due  west.  This  valley  was  occasionally 
intersected  by  ravines,  in  which  were  usually  found  cold  mountain- 
streams  of  pure  water.  It  was  covered  with  grass  and  wild  flowers  in 
great  profusion.  Twenty- seven  varieties  of  the  latter  have  been  al- 

ready counted.  Ten  miles  west  of  the  river  we  came  upon  a  very  hot 
stream,  formed  from  the  overflow  of  a  large  system  of  springs  in  some 
respects  more  interesting  than  any  we  had  yet  encountered.  One,  with 
a  curious  crater,  was  constantly  throwing  up  boiling  water  to  the 
height  of  several  feet.  The  crater  is  of  calcareous  rock,  6  feet  in  diam- 

eter, and  bears  a  strong  resemblance  to  a  human  ear.  A  beautiful 
branch  joins  this  stream  from  the  northwest,  cool,  and  highly  impreg- 

nated with  alum.  The  water  from  these  springs  is  remarkably  clear  and 
colorless,  except  that  from  a  single  one  which  had  the  bright  color  of 
gamboge.  On  both  sides  of  the  hot  stream  the  ground  is  a  soft,  hot 
marsh,  very  dangerous  to  examine,  and  it  is  only  in  the  immediate 
vicinity  of  the  largest  springs,  where  a  rocky  deposit  has  been  formed, 
that  one  is  entirely  safe.  A  steam-jet  flowing  beneath  the  surface  of 
the  water  into  the  stream,  at  one  point  presented  a  very  interesting 
appearance  and  gave  off  a  very  novel  sound,  something  like  that  made 
by  the  spindle  of  a  spinning-machine. 
Beyond  these  springs  our  course  lay  through  a  small  but  wild  and 

pretty  canon,  having  five  gates  fifty  feet  in  height,  at  intervals  of  about 
one  hundred  feet.  Continuing  two  miles  further  up  this  winding  ravine 
we  reached  a  forest,  where  we  encountered  some  difficulty  from  under- 

growth and  masses  of  fallen  timber.  For  the  first  three  miles,  however, 
the  wood  was  comparatively  open  and  our  progress  easy.  Then  we 
came  upon  an  immense  area  covered  with  sulphur-vents,  each  hill-side 
containing  thousands  of  these  little  crystal  chambers, which,  upon  being- 
broken  into,  sent  forth  quantities  of  sulphurous  steam.  In  passing- 
through  the  orifice  from  below,  this  vapor  had  been  sublimated  into 
beautiful  crystals  of  pure  sulphur,  varying  in  dimensions  from  the  size 
of  a  needle  to  the  thickness  of  the  finger,  while  some  were  even  larger. 
The  country  presented  the  appearance  of  a  vast  lime-kiln  in  active  com- 

bustion. The  crust  of  soft  white  rock  was  exceedingly  thin,  requiring 
great  caution  in  picking  a  route  for  the  animals.  We  were  soon  on  the 
crest  of  the  divide  between  the  waters  of  the  Yellowstone  and  the 
Madison,  and  it  became  necessary  to  push  on  in  order  to  reach  water 
and  grass  before  night-fall.  The  thick  underbrush  and  fallen  timber  now 
became  almost  impassable,  while  the  rough  surface  of  the  mountain,  cut 

into  sharp  gorges,  with  rugged,  precipitous  sides,  rendered  any  thing- 
like  a  straight  course  out  of  the  question.  The  pack-animals  suffered 
terribly ;  their  packs  were  constantly  disarranged  and  frequently  torn 
open  from  severe  contact  with  trees,  and  it  often  became  necessary  to 
cut  our  way  through  some  of  the  worst  places.  Toiling  on  in  this  man- 

ner for  five  miles,  but  still  making  some  progress  toward  the  Madison 
Valley,  we  were  overtaken  by  Dr.  Hayden.  In  company  we  descended 
the  mountain  and  eventually  reached  a  branch  of  the  Madison,  where 
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we  camped  for  the  night.  This  stream,  we  afterward  ascertained,  joins 
the  Firehole  River — the  main  eastern  fork  of  the  Madison — some  eight 
miles  farther  down.  It  is  here  fifteen  feet  wide  and  four  feet  in  depth. 
The  divide  crossed  to-day  was  not  high — only  abont  a  thousand  feet 
above  the  valley  on  either  side.     The  distance  was  twenty-five  miles. 

August  1. — We  discovered  a  brimstone  valley  about  two  miles  up  the 
stream,  in  which  were  a  great  many  hot  springs  flowing  into  and  raising 
the  temperature  of  the  creek.  There  are  many  of  these  brimstone 

basins,  their  general  characteristics  being'about  the  same.  I  took  the 
temperatures  of  many  of  the  springs  in  this  one,  which  were  recorded  as 
follows  :  Small  white  sulphur  spring,  temperature  128° ;  another,  5  feet 
across,  with  black  deposit,  172° ;  a  small  bubbling  spring,  179° ;  the 
hottest  found  in  this  basin,  199°.  One  beautiful  spring,  with  light 
yellow  deposit,  182°.  These  were  the  principal  springs  found  in  this 
basin.  In  addition  to  the  springs,  and  covering  the  side  of  the  valley, 
were  numerous  steam-jets  issuing  from  little  apertures,  which  were 
always  found  to  contain  beautiful  specimens  of  crystalized  sulphur. 

I  moved  camp  in  the  afternoon  at  half  past  4  o'clock,  following  the 
course  of  the  stream  in  a  southwesterly  direction,  passing  numerous 
hot  springs  from  140°  to  190°  of  temperature,  impregnated  with  various 
mineral  salts,  principally  iron,  alum,  and  sulphur. 

A  mile  from  camp  we  passed  two  very  large  springs,  20  and  40  feet 
across  respectively.  Another  mile  brought  us  to  a  warm  creek,  which 
I  followed  up,  thinking  there  might  be  geysers  towards  its  source,  but 
found  only  another  of  the  numerous  brimstone  basins.  We  soon  struck 
a  good  trail,  which  led  down  the  stream,  crossing  and  recrossiug  as  the 
necessity  of  the  country  demanded,  and  finally  passed  through  a  deep 
caiion  with  steep  rocky  walls  on  either  side.  After  traveling  about 
eight  miles  we  came  to  the  junction  of  the  valley  with  that  of  another 
stream  coming  in  from  the  south,  which  subsequent  investigation 
proved  to  be  the  Firehole,  or,  more  properly,  the  river  of  the  geysers. 
Near  the  junction  of  the  two  valleys  was  a  sharp  conical  butte, 
evidently  of  spring  formation,  as  were  also  the  extreme  heights  of  the 
ridges  between  which  we  had  been  traveling. 

Just  beyond  this  butte  the  nearly  level  valley  of  the  Firehole  River 
appears  some  two  miles  across  and  three  miles  in  length.  At  the 
southern  extremity  of  this  plain  a  high  terraced  hill  was  seen  throwing 
up  vast  clouds  of  steam  with  occasional  jets  of  water,  while  in  many 
other  directions,  among  the  trees  and  on  the  sides  of  the  valley,  numer- 

ous steam  columns  were  visible.  The  plain  was  covered  with  a  whitish 
spongy  soil,  checked  into  squares  in  drying,  showing  evidences  of  having 
been  recently  overflowed.  As  it  appeared  boggy  we  passed  around  it 
to  the  eastward  and  ascended  the  large  white  hill  composed  of  cal- 

careous deposit,  our  horses  occasionally  breaking  through  its  thin 
covering. 

In  returning  to  the  point  from  which  we  entered  this  valley  we 
rode  directly  across  the  plain,  and  found  that  it  was  marshy  only  in  ap- 

pearance. Half  a  mile  back  from  the  valley  I  found  the  train  just  un- 
packing in  a  beautiful  park  of  firs  with  a  broad  meadow  just  in  front. 

No  artificial  arrangement  of  trees  could  have  beeu  more  perfect.  I 
learned  that  one  of  the  escort,  (Private  Canter,)  had  not  come  in  with 
the  rest  and  was  probably  lost.  As  I  had  given  instructions  to  the 
whole  party  that,  in  case  any  one  lost  his  way,  he  should  return  to  the 
previous  camp  and  there  wait  to  be  sent  for,  I  did  not  feel  very  anxious 
regarding  him.  I  gave  the  sergeant  directions  to  return  at  daylight  to 
the  previous  camp,  where  the  man  would  undoubtedly  be  found. 
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August  2. — Canter  did  not  come  in  during  the  night ;  Sergeant  Blade 
and  Private  McConnel  went  in  search  of  him  at  daylight,  aud  found 
him  at  the  old  camp. 

The  group  of  hot  springs  or  geysers  forming  the  terraced  hills  of  the 
south  is  very  interesting,  consisting  of  a  large  number  of  springs,  rang- 

ing in  size  from  a  mere  point  to  a  hundred  feet  in  diameter.  Some  are 
geysers  having  regular  periods  of  activity,  throwing  up  columns  of 
water  to  the  height,  in  some  cases,  of  30  or  40  feet.  Many  of  the  small 
ones  seemed  constantly  active,  but  eject  water  only  a  few  feet  above  the 
surface.  One  small  geyser  has  periods  of  action  every  fifteen  minutes, 
throwing  a  column  of  water  30  feet  high.  Another,  with  an  irregular 
but  beautifully  formed  crater,  gave  off  occasional  bursts  of  steam  and 
water,  shooting  the  latter  to  the  height  of  20  feet.  The  whole  system, 
however,  furnish  at  this  date  but  a  small  quantity  of  water,  forming  a 
stream  only  2  feet  wide  and  3  inches  deep.  A  beautiful  feature  near 
this  hill  is  a  mud-spring,  150  feet  across,  containing  about  a  thousand 
little  jets  of  steam,  each  shooting  up  minute  particles  of  fine,  soft  clay, 
worked  ready  for  the  molder.  This  clay  was  pure  white,  and  capable 
of  producing  the  finest  porcelain.  The  clay  of  several  other  springs 
near  by  was  beautifully  tinted  in  pink  and  orange  colors.  The  water 
from  the  geysers  is  nearly  pure,  though  holding  in  solution  silicates  of 
lime  and  magnesia,  which  are  slowty  deposited  at  the  craters  in  beautiful 
bead-like  drops  of  infinite  shape  and  variety.  The  craters  are  all  low, 
showing  their  recent  origin,  being  elevated  but  from  2  to  6  feet  above 
their  orifices,  though  the  hill,  which  has  been  formed  by  the  united 
efforts  of  all,  rises  100  feet  above  the  plain  below.  There  are  about  a 
hundred  thermal  springs  in  this  system,  the  largest  being  at  the  extreme 
height  of  the  elevation.  It  is  of  a  bright-blue  color,  30  feet  in  depth, 
with  rocky  caverns  beneath,  the  temperature  being  nearly  up  to  the 
boiling-point.  This  is  a  geyser,  having  periods  of  action  every  twelve 
hours.  Previous  to  an  eruption  the  surface  of  the  spring  gradually  rises 
about  six  inches,  and  expands  over  an  adjacent  pool,  the  whole  covering 
about  half  an  acre.  Steam-bubbles  issue  from  the  caverns  beneath,  the 
temperature  rises,  larger  jets  of  steam  escape,  accompanied  with  the 
bubbling  up  of  the  water.  After  an  hour's  preparation  of  this  character 
a  sudden  rush  of  an  immense  and  powerful  mass  of  steam  occurs,  which 
-carries  with  it  a  column  of  water  to  the  height  of  30  to  00  feet,  spouting 
out  in  all  directions,  and  descending  in  a  shower  upon  the  surrounding 
rock  to  the  distance  of  30  or  40  feet  from  the  crater.  The  eruption  lasts 
three-quarters  of  an  hour,  and  a  large  quantity  of  water  is  discharged. 

Between  the  present  camp  and  the  Firehole  Valley  is  a  group  of  beau- 
tiful springs,  which  in  a  country  where  these  curiosities  are  not  so  com- 
mon would  receive  much  attention.  One  4  by  5  feet  in  diameter,  and 

50  feet  deep,  is  surrounded  with  a  hard  rocky  rim.  The  water  was  a 
clear  blue,  whose  temperature  was  190°.  Close  by  was  a  large  spring, 
10  by  20  feet  across,  having  a  soft  slimy  deposit  impregnated  with  salts 
of  iron,  its  temperature  126°;  another,  having  a  similar  deposit,  but 
formed  in  large  sheets  resembling  raw  hides  in  a  vat.  Across  the  plain 
to  the  west  were  found  several  mud-springs  in  a  ravine  near  a  small 
pond.  Here  tracks  of  deer,  elk,  and  buffalo  in  great  abundance  were 
seen.  Farther  to  the  north  was  found  another  system  of  hot  springs, 
shooting  up  plastic  mud  of  a  light  gray  color,  having  the  consistency  of 
thick  cream.  One  of  these  springs  was  100  feet  across  and  contained 
ten  craters,  which  threw  up  mud  8  feet  high.  The  Firehole  Biver  at  this 
point  is  a  broad  shallow  stream  from  100  to  200  feet  in  width,  and  about 
2  feet  deep.     The  bottom  is  hard  lava,  through  which  boiling  springs 
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bubble  up  in  many  places.  The  banks  are  often  swampy,  though  in 
many  places  covered  with  calcareous  rock  deposited  from  warm  springs. 
The  creek  upon  which  I  encamped  makes  a  bend  to  the  north  and  enters 
the  river  a  mile  below.  I  descended  the  river  six  miles  to  ascertain  at 
what  point  another  branch,  supposed  to  come  in  from  the  west,  joins  it. 
I  found  no  streams  entering  this  river  from  either  side  in  that  distance. 
The  valley  gradually  contracts,  and,  after  four  miles,  becomes  a  canon 
difficult  of  passage.  I  was  now  satisfied  that  I  had  entered  the  Fire- 
hole  Valley  below  or  to  the  north  of  the  great  geysers,  and  decided  to 
move  to  the  south  in  search  of  them.  Leaving  directions  for  camp  to 
move  across  the  plain  about  two  and  a  half  miles  and  locate  near  the 
geyser-hill  before  mentioned,  I  ascended  the  river  a  distance  of  a  mile 
further,  and  came  upon  another  group  of  interesting  springs,  in  some 
respects  more  beautiful  than  any  yet  discovered.  A  hill,  sloping  50  feet 
up  from  the  river's  bank,  down  which  live  streams  of  boiling  water  in 
porcelain  channels  of  variegated  colors,  varying  from  bright  saffron  to  a 
deep  vermilion,  rippled  over  cascades  worn  in  the  terrace  formation  of 
the  rock.  Upon  the  crest  of  this  hill,  from  which  the  rock  sloped  in  all 
directions,  was  found  a  spring  or  small  lake  just  even  with  the  crest, 
1200  yards  in  diameter  and  nearly  an  exact  circle.  The  middle  waters 
were  deep  ultramarine  blue,  while  its  concentric  rings  varied  through 
nearly  all  the  colors  of  the  rainbow,  being  green,  yellow,  orange,  and 
red.  The  edges  for  some  distance  down  the  slope  were  a  bright  vermilion. 
Masses  of  vapor  were  constantly  rising  from  the  surface  of  this  lake. 
Between  this  large  spring  and  the  river  a  huge  chasm  in  the  rock  was 
found  100  feet  long  and  30  feet  broad,  revealing  another  spring  of  most 
astonishing  beauty.  The  rock  had  evidently  fallen  in  and  disappeared 
in  a  cavity  of  great  depth,  as  the  sides  of  the  chasm,  some  15  feet  high, 
were  rough  and  ragged,  showing  quite  a  recent  fracture.  The  depth  of 
this  spring  was  immense  toward  the  center.  The  waters  were  as  clear 
as  crystal,  and  the  color  of  turquois.  The  caverns  seemed  lined  with 
silver,  and  these  extended  in  several  directions  beneath  the  hill.  From 
the  surface  of  the  water  a  vast  cloud  of  steam  was  constantly  rising, 
producing  an  effect  upon  the  mind  of  something  terrible  and  unreal, 
and  at  the  same  time  very  fascinating.  Another  large  spring,  of  a  clear 
green  color,  and  several  smaller  ones,  were  found  in  this  group. 

August  3. — About  ten  miles  west  of  our  camp,  beyond  the  river,  and 
across  several  open  patches  of  meadow  containing  numerous  hot  springs, 
where  the  water  in  many  places  spreads  over  low  sunken  ground,  causing 
deep  and  dangerous  warm  marshes,  stands  a  singular  pair  of  buttes,. 
almost  identical  in  size  and  general  appearance.  A  narrow  ridge  rising 
half  way  to  their  tops  connects  these  mountains  together.  They  are 
called  the  "  Twin  Buttes."  In  company  with  Dr.  Hay  den  I  ascended  to 
the  top  of  the  first  one,  from  which  a  line  view  of  the  surrounding  val- 

ley wras  obtained.  These  mountains  are  volcanic  in  their  origin.  An 
orifice  at  the  base  of  a  huge  rock  near  the  crest  of  the  one  I  ascended 
still  ejects  a  current  of  hot  vapor,  with  a  loud,  hissing  sound.  The  top 
of  this  butte  was  found  to  be  600  feet  above  the  plain.  I  was  disap- 

pointed in  not  obtaining  a  more  extended  view  to  the  west,  the  trees  in 
that  direction  growing  quite  to  the  top  of  the  butte,  allowing  but  a 
glimpse  of  the  mountain  range  beyond.  The  west  branch  of  the  Madison 
is  undoubtedly  just  over  that  range,  a  high,  precipitous,  and  densely 

wooded  ridge  1,500  feet  in  "height,  and  very  difficult  of  passage.  To  the 
east  the  view  was  less  obstructed,  and  I  w7as  able  to  take  in  at  a  glance 
nearly  the  whole  of  the  lower  geyser  basin,  with  its  hundreds  of  boiling 
springs  scattered  through  the  valley,  over  an  area  of  four  miles  in  length 
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by  about  two  and  a  half  in  width.  A  steep  precipice  was  observed  to 
the  south,  its  face  looking  exactly  north,  from  whose  crest  a  tiny  stream 
descended  in  a  narrow  and  graceful  fall.  1  determined  to  visit  this  fall, 
and  after  a  great  deal  of  rough  climbing  over  rocks,  through  deep  and 
thickly  wooded  ravines,  reached  its  foot.  Here  were  some  of  the  largest 
pines  I  had  seen,  towering  upward  a  hundred  feet,  as  though  ambitious 
to  reach  the  crest  far  above.  The  fall  proved  upon  measurement  to  be 
a  clean  descent  of  250  feet,  and  dropped  into  a  shallow  and  pretty  basin 
at  the  foot  by  the  cliff.  I  named  this  fall  the  "  Fairy."  On  climbing  to 
the  crest  I  picked  up  some  beautiful  specimens  of  jasper  and  agate,  and 
plucked  some  lovely  flowers  of  an  unknown  variety  on  the  brink  above. 
I  had  a  severe  climb  up  a  nearly  vertical  rock,  and  on  reaching  the  top 
was  completely  exhausted.  I  found  a  more  easy  point  by  which  to  de- 

scend. A  very  pretty  cascade  was  discovered  a  few  yards  above  the 
brink  of  the  fall. 

August  1. — It  rained  last  night,  which  is  very  unusual.  The  shower, 
however,  was  only  a  slight  one,  accompanied  with  a  good  deal  of  wind.  A 
dense  fog  lay  on  the  ground  early  this  morning,  but  was  soon  dispelled  by 
the  rising  sun.  I  sent  the  train  up  the  river,  with  directions  to  proceed 
six  or  eight  miles  and  go  into  camp,  thus  giving  me  an  opportunity  to 
explore  the  adjacent  country  for  other  thermal  phenomena.  A  ravine 
to  the  southeast  of  the  geyser-hill  valley  contains  several  large  springs7 
which  I  had  not  yet  examined.     I  took  them  in  my  route. 

A  lake  of  hot  water,  100  by  200  feet  in  extent,  was  discovered ;  also 
a  fine  geyser,  throwing  water  to  the  height  of  50  feet.  Beyond,  was  a 
vast  hot  marsh,  which  I  was  obliged  to  skirt  for  a  long  distance,  it  be- 

ing too  soft  to  bear  the  weight  of  a  horse.  Here  was  discovered  a  very 
beautiful  spring,  having  a  scolloped  curbing  of  rock  12  feet  across,  and 
surrounded  by  numerous  pockets,  in  which  were  deposited  a  quantity  of 
little  pebbles  as  smooth  as  polished  marble.  I  procured  quite  a  num- 

ber of  these ;  also  some  other  specimens  of  deposit,  enameled  with  sili- 
ca. In  the  center  of  this  plat,  about  two  miles  in  area,  stands  a  crater 

15  feet  high,  upon  a  basin  of  about  the  same  height.  This  is  an  inter- 
esting crater,  throwing  a  small  stream  to  the  height  of  about  6  feet.  It 

is  rapidly  going  to  decay,  the  supply  of  deposit  not  equaling  the  amount 
expoliated  by  the  action  of  the  elements.  It  is  soft  and  crumbling,  and 
steam  issues  from  its  sides  in  many  places.  Around  this  plain  the  trees 
have  been  killed  by  the  action  of  hot  water,  often  overflowing  the 
basin.  Their  trunks,  for  several  feet  from  the  ground,  are  denuded  of 
bark,  and  are  crusted  witji  a  white  deposit  of  silicious  rock.  Continu- 

ing on  to  the  southwest,  through  thickly  timbered  and  broken  country, 
Captain  Heap  and  I  reached  the  river  at  the  site  of  the  beautiful  group 
of  springs  seen  two  days  before.  From  this  point  onward,  the  mount- 

ains, from  800  to  1,200  feet  in  height,  close  in  near  the  river,  narrowing 
the  valley  to  about  a  quarter  of  a  mile,  many  beautiful  and  curious 
springs  and  small  geysers  were  found  at  frequent  intervals  all  along  the 
banks  of  the  river.  Any  one  of  these  would  be  a  study  in  itself,  was 
there  none  other  to  demand  attention.  A  pair  of  twin  geysers  was 
particularly  noticeable,  one  throwing  out  sudden  gusts  of  steam,  the 
other  responding  regularly  with  a  spout  of  water,  20  feet  in  height,  at 
an  oblique  angle.  Following  the  trail  of  the  party  in  advance,  occa- 

sionally losing  it  in  the  marshes  and  fallen  timber,  we  hurried  on,  cross- 
ing and  re-crossing  the  river  in  several  places.  The  stream  here  has  a 

fine  rushing  current,  from  0  inches  to  3  feet  in  depth,  50  yards  wideband 
flowing  over  a  smooth,  rocky  bottom.     The  valley  is  well  wooded  with 
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spruce,  pine,  and  cedar,  and  is  intersected  by  several  cold  streams  as  well 
as  numerous  warm  ones. 

Three  miles  beyond  the  twin  geysers  was  found  a  system  of  hot 
springs  and  geysers,  extending  across  the  river  and  covering  an  area  of 
several  hundred  acres.  One  of  the  most  interesting  of  this  group  is  a 
minute  geyser  emitting  jets  of  water  at  intervals  of  every  three  min- 

utes, in  two  or  three  convulsive  puffs,  to  the  height  of  30  feet.  The 
peculiarities  of  this  crater  are  very  marked,  it  having  an  entanglement 
of  roots  just  at  its  opening.  These  have  become  incrusted  and  par- 

tially petrified  with  silicious  deposit,  causing  them  to  resemble  frosted 
silver.  At  the  west  side  of  this  river  at  this  point  are  ten  large  springs, 
three  or  more  geysers,  and  numerous  smaller  springs,  some  of  which  are 
probably  geysers.  One  of  the  large  springs  was  exceedingly  beautiful, 
being  15  by  18  feet  across  and  gradually  decreasing  in  diameter  toward 
the  bottom.  The  transparency  of  the  water,  though  of  a  deep-blue 
color,  rendered  every  outline  of  its  sides  as  clear  as  if  it  contained  but 
air.  At  the  center  the  depth  must  have  been  40  feet  or  more.  Around 
and  near  this  spring  were  dozens  of  little  springs  sputtering  and  hissing 
upon  their  own  individual  account.  One  hundred  yards  south  of  this  trans- 

parent pool  is  a  remarkably  fantastic  crater,  consisting  of  a  huge  fissure 
in  the  rock,  around  which  has  been  formed  by  deposits  a  most  curiously 
wrought  net  work  of  white  mineral,  resembling  delicate  tracing  of  frost- 

work. The  river  flows  to  the  east,  across  which  can  be  seen  numerous  steam- 
jets,  wThile  on  this  side  are  more  than  twenty  between  the  large  spring 
and  the  river.  Many  of  the  springs  have  double  or  twin  craters.  The 
rock  in  many  places  is  thin  and  friable,  and,  upon  being  broken  through, 
dark,  smoking  holes  tilled  with  boiling  wTater  or  mud  are  revealed.  It 
is  not  unusual  to  find  springs  within  a  few  feet  of  each  other,  standing 
at  a  great  difference  of  level ;  where  both  are  boiling  this  is  very  re- 

markable. A  triple  geyser  constantly  in  action  deposits  a  substance 
resembling  sponge,  both  in  color  and  texture.  Continuing  up  the 
stream  we  passed  many  single  springs  with  lovely  blue  depths,  also 
many  steam-jets.  In  one  large  spring  a  pine  tree  had  fallen,  its  whole 
top  being  submerged  ;  the  branches,  cones,  and  needles  were  all  com- 

pletely incrusted  with  a  rich  coating  of  mineral,  like  frosted  silver.  It 
was  fast  becoming  petrified,  the  wood  already  having  partially  changed 
into  stone,  being  yet  soft,  having  about  the  consistency  of  lard. 

The  valley  now  becomes  wider,  and  soon  another  basin,  containing  an 
immense  system  of  geysers,  wras  entered.  From  their  number  and  magni- 

tude it  seems  probable  that  we  had  reached  the  Firehole  basin,  described 
by  Lieutenant  Doane.  Subsequent  investigation  proved  this  to  be  the 
case.  This  basin  is  two  miles  in  length  by  about  one-half  mile  in  width, 
the  river  traversing  it  in  a  winding  course,  whose  general  direction  is 
from  southeast  to  northwest.  The  stream  is  very  rapid,  having  a  smooth 
bed  of  lava;  is  about  30  yards  in  width  and  from  0  inches  to  3  feet  in 
depth.  The  hills  on  either  side  are  rocky  and  heavily  wooded,  rising 
from  seven  to  twelve  hundred  feet  above  the  valley,  and  nearly  inclosing 
it.  The  scene,  as  we  entered  from  below,  was  grand  and  imposing.  Along 
both  banks,  and  extending  back  into  the  forest,  were  numerous  steam- 
jets  rising  in  soft  masses  of  cloudy  vapor  to  the  altitude  of  several  hun- 

dred feet,  while  dotted  over  the  whole  extent  of  the  basin  were  seen 
numerous  columns  of  water  in  the  form  of  fountains  playing  at  various 
heights. 

I  found  the  camp  located  on  the  east  side  of  the  river,  near  a  small 
pine  grove,  with  good  grass  in  the  bottom.  Soon  after  arriving  a  shout 
was  heard  near  the  hill-side,  a  hundred  yards  distant,  and  upon  rushing 
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out  in  that  direction  a  huge  mass  of  steam  was  seen  issuing  from  a 
crater  at  the  base  of  the  hill,  accompanied  by  a  column  of  water  rising 
to  a  height  far  exceeding  that  of  any  geyser  1  had  yet  seen.  Thrs  grand 
fountain  continued  to  play  for  several  minutes,  when  dying  down,  I 
approached  to  obtain  a  closer  view  of  the  aperture  whence  had  issued 
such  a  powerful  stream.  A  sudden  gush  of  steam  drove  me  away,  fol- 

lowing which  the  wrater  was  again  impelled  upward  and  upward,  far 
above  the  steam,  till  it  seemed  to  have  lost  the  controlling  force  of 
gravity,  and  that  it  would  never  cease  to  rise.  The  roar  was  like  the 
sound  of  a  tornado,  but  there  was  no  apparent  effort ;  a  steady  stream, 
Very  graceful,  and  perfectly  vertical,  except  as  a  slight  breeze  may  have 
waved  it  to  and  fro.  Strong  and  smooth  it  continued  to  ascend  like 
the  stream  from  a  powerful  steam  fire-engine.  We  were  all  lost  in  aston- 

ishment at  the  sudden  and  marvelous  spectacle.  The  proportions  of  the 
fountain  were  perfect.  The  enthusiasm  of  the  party  wTas  manifested  in 
shouts  of  delight.  Under  the  excitement  of  the  moment  it  was  estimated 
to  be  from  three  to  five  hundred  feet  in  height.  Comparing  it  with  the 
Fairy  Falls,  seen  the  day  before,  which  measured  250  feet,  I  have  no 
hesitancy  in  stating  that  this  geyser  played  to  the  height  of  over  200 
feet.  It  commenced  at  5  p.  m.,  and  continued  twenty  minutes.  Three 
days  were  devoted  to  the  examination  of  the  springs  in  this  basin,  viz, 
the  5th,  6th,  and  7th  of  August,  during  which  period  a  special  survey  of 
the  valley  was  made,  and  the  height  of  some  of  the  important  geysers 
measured. 

The  longer  I  remained  the  more  firmly  I  became  convinced  that  a 
thorough  solution  of  the  wonders  of  this  valley  can  only  be  obtained  by 
long  and  patient  investigation  during  the  whole  season,  by  a  corps  of 
observers  stationed  at  several  points  in  the  basin,  whose  duty  it  shall 
be  to  accurately  record  every  phenomenon  attending  each  spring.  During 
my  stay  I  was  only  able  to  study  the  most  general  features  of  a  very 
few.  There  may  be  many  geysers,  some  perhaps  more  powerful  than 
those  I  saw,  whose  period  of  action  failed  to  occur  while  my  party  were 
in  the  basin.  Indeed,  the  ';  Giantess,"  described  by  Lieutenant  Doane 
as  being  the  most  wonderful  geyser  in  the  basin,  was  not  seen  to  play 
by  any  of  my  party;  while  the  fine  geyser  near  my  camp,  named  by 
me  the  "Comet,"  was  entirely  unnoticed  by  the  party  visiting  the  valley 
last  summer.  Lmade  careful  preparations  to  measure  the  height  of  the 
latter  should  it  play  again,  but  though  I  remained  three  days,  princi- 

pally for  that  purpose,  the  following  displays  occurred  in  the  night, 
the  intervals  of  rest  being  about  twenty-eight  or  thirty  hours. 

GENERAL   DESCRIPTION   OF   THE   GREAT   GEYSER  BASIN. 

Entering  the  basin  from  the  north  and  following  the  bank  of  the 
stream,  whose  direction  is  about  northeast,  a  series  of  rapids  near  to- 

gether is  encountered  where  the  river  makes  a  sharp  bend  to  the  south- 
west, at  which  point  is  found  a  small  steam  jet  upon  the  right.  A  warm 

stream  comes  in  from  the  left,  falling  over  a  bank  10  feet  in  height.  A 
short  distance  beyond  a  second  rapid  is  found,  and  then  another  about 
100  yards  farther  on,  where  the  gate  of  the  geyser  basin  is  entered. 
Here,  on  either  side  of  the  river,  are  two  lively  geysers,  called  the  "  Sen- 

tinels." The  one  on  the  left  is  in  constant  agitation,  its  waters  revolv- 
ing horizontally  with  great  violence,  and  occasionally  spouting  upward 

to  the  height  of  20  feet.  Enormous  masses  of  steam  are  ejected.  The 
crater  of  this  geyser  is  3  feet  by  10.  The  opposite  "  Sentinel"  is  not  so 
constantly  active,  and  is  smaller.     The  rapids  here  are  200  yards  in 
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length,  with  a  fall  of  30  feet,  following  the  bank  of  the  river,  whose  gen- 
eral course  is  from  the  southeast,  though  with  many  windings.  Two  hun- 

dred and  fifty  yards  from  the  gate  we  reach  three  geysers  acting  in  con- 
cert. When  in  full  action  the  display  from  them  is  very  fine.  The  waters 

spread  out  in  the  shape  of  a  fan,  in  consequence  of  which  they  have 

"been  named  the  "Fan77  geysers.  A  plateau  opposite  the  latter  contains 
fifteen  hot  springs,  of  various  characteristics.  Some  are  of  a  deep-blue 
color,  from  sulphate  of  copper  held  in  solution,  and  have  fanciful  cav- 

erns, distinctly  visible  below  the  surface  of  the  water.  The  opening's  at 
the  surface  are  often  beautifully  edged  with  delicately  wrought  figures 
of  scolloped  rock.  One  variety  deposits  a  red  or  brown  leathery  sub- 

stance, partially  adhering  to  the  sides  and  bottom  of  the  cavern,  and 
waving  to  and  fro  in  the  water  like  plank.  The  size  of  these  springs 
varies  from  5  to  40  feet  in  diameter.  One  hundred  yards  farther  up  the 
east  side  of  the  stream  is  found  a  double  geyser.  A  stream  from  one 
of  its  orifices  plays  to  the  height  of  80  or  90  feet,  emitting  large 
volumes  of  steam.  From  the  formation  of  its  crater  it  was  named 

the  "Well"  geyser.  Above  is  a  fine  swamp  of  cold  water,  opposite 
which,  and  just  above  the  plateau  previously  mentioned,  is  found  tome 
of  the  most  interesting  and  beautiful  geysers  of  the  whole  basin. 
First  we  came  upon  two  small  geysers  near  a  large  spring  of  blue 
water,  while  a  few  yards  beyond  is  seen  the  walls  and  arches  of  the 
"  Grotto."  This  is  an  exceedingly  intricate  formation,  8  feet  in  height 
and  90  in  circumference.  It  is  hollowed  into  fantastic  arches,  with 
pillars  and  walls  of  almost  indescribable  variety.  This  geyser  plays 
to  the  height  of  GO  feet  several  times  during  twenty-four  hours.  The 
water  as  it  issues  from  its  numerous  apertures  has  a  very  striking 
and  picturesque  effect.  Near  the  u  Grotto  "  is  a  large  crater,  elevated  4 
feet  above  the  surface  of  the  hill,  having  a  rough-shaped  opening,  meas- 

uring 2  by  10£  feet.  Two  hundred  yards  farther  up  are  two  very  fine, 
large  geysers,  between  which  and  the  u  Grotto  "  are  two  boiling  springs. 
Proceeding  a  hundred  and  fifty  yards  farther.and  passing  two  hot  springs, 
a  remarkable  group  of  geysers  is  discovered.  One  of  these  has  a  large 
crater,  5  feet  in  diameter,  shaped  something  like  the  base  of  a  horn.oue 
side  broken  down,  the  highest  point  being  15  feet  above  the  mound  on 
which  it  stands.  This  proved  to  be  a  tremendous  geyser,  and  has  been 
called  the  "  Giant."  It  throws  a  column  of  water  the  size  of  the  open- 

ing to  the  measured  altitude  of  130  feet,  and  continues  the  display  for 
an  hour  and  a  half.  The  amount  of  water  discharged  was  immense — 
about  equal  in  quantity  to  that  in  the  river — the  volume  of  which  dur- 

ing the  eruption  was  doubled.  But  one  eruption  of  this  geyser  was 
observed;  its  periodic  times  were  not,  therefore,  determined.  Another 
large  crater  close  by  has  several  orifices,  and,  with  ten  small  jets  sur- 

rounding it,  formed,  probably,  one  connected  system.  The  hill  built  up 
by  this  group  covers  an  acre  of  ground,  and  is  30  feet  in  height.  Five 
hundred  yards  to  the  right,  aud  partially  concealed  by  an  intervening 
growth  of  pines,  stands  a  cone  of  white  rock  40  feet  high,  which  sends 
forth  puffs  of  steam  from  a  small  orifice  at  its  apex.  It  has  probably 
been  a  splendid  geyser,  but  now  nearly  extinct. 

The  deposits  constantly  forming  at  the  mouth  of  the  craters  must 
eventually  close  the  opening,  necessitating  the  discharge  of  the  water 
at  some  other  point,  and  the  geyser  then  becomes  either  a  warm  spring 
or  a  steam  fountain. 

From  the  cone  a  valley  radiates  westward,  in  which  a  number  of  in- 
teresting springs  are  found,  one  having  a  beautiful  curbing  of  rockr 

built  up  in  delicate  scollops  of  a  perfect  pattern.     Another  has  a  basin 
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15  feet  deep,  its  sides  covered  with  obsidian  pebbles,  while  a  third  has 

its  cavity  extending'  beneath  the  surface  of  the  ground  in  the  form  of  a 
cavern.  In  the  timber  between  the  latter  springs  and  the  river  are 
found  numerous  evidences  of  extinct  geysers.  The  rock  is  of  the  same 
formation,  and  broken  here  and  there  into  sharp  ravines  and  fissures, 
from  whence  steam  and  heated  gases  are  constantly  issuing.  Two  hun- 

dred yards  above  the  "  Giant,5'  and  near  the  river  bank,  is  found  a  fine 
hot  spring  of  deep  water,  15  by  25  feet  in  diameter.  Between  the  latter 
and  the  river  are  six  small  steam  jets,  with  bubbling  water  beneath. 
Immediately  opposite,  on  the  east  bank,  is  a  broad  plateau  containing 
five  large  and  small  springs,  and  two  boiling  springs,  one  of  the  latter 
10  feet  in  length.  This  throws  a  fountain  from  one  end  to  the  height  of 
60  feet,  at  irregular  intervals,  for  the  space  of  ten  minutes.  Just  above 
the  latter,  on  the  edge  of  the  river's  bank,  are  three  minute  springs,  fur- 

nishing pretty  rilis  a  few  inches  wide,  rippling  in  tiny  cascades  through 
tinted  channels  down  to  the  river,  some  5  or  0  feet  below.  A  hundred 
and  fifty  yards  west  of  this  are  seven  hot  springs,  from  10  to  20  feet 
across.  In  the  river  at  this  point  is  a  small  island,  100  feet  in  length, 
with  a  few  pine  trees  at  either  end.  Between  the  foot  of  the  mountain 
and  the  river  the  east  plateau  widens  out  to  600  yards.  Near  the  large 
bend  in  the  river,  on  this  plateau,  sheltered  by  a  small  grove  of  pine, 
our  camp  was  located.  To  the  east  is  situated  a  very  large  blue  spring, 
deep  aud  clear,  and  in  the  vicinity  are  found  numerous  small  holes, 
some  bubbling,  many  discharging  steam,  and  others  quiescent.  At  the 
base  of  the  mountain,  farther  south,  is  situated  the  u  Comet"  geyser, 
which  gave  us  the  grand  display  soon  after  reaching  the  basin.  The 
crater  of  this  geyser  is  very  beautiful,  though  but  slightly  elevated 
above  the  general  slope  of  the  plateau ;  it  might  easily  be  overlooked, 
should  it  not  happen  to  play  during  the  visit  of  an  examining  party. 
There  are  three  openings,  all  of  which  are  apparently  connected  with 
the  reservoir  below.  One,  a  very  small  aperture,  emits  puffs  of  steam 

similar  to  the  exhaust-pipe  of  a 'steam-engine.  The  large  one,  in  the  cen- 
ter, 6  feet  across,  boils  violently  during  an  explosion,  but  does  not 

throw  water  to  a  great  height. 
The  third  opening  is  the  geyser  proper,  from  which  a  towering  column 

ascends  to  the  astonishing  height  of  200  feet.  It  is  12  by  18  inches  in 
diameter,  somewhat  narrowed  as  it  descends,  and  is  of  great  depth, 
smooth  and  straight.  These  cavities  are  all  lined  with  delicate  deposit 
of  rock,  beautifully  enameled  with  silica,  in  appearance  as  delicate  as 
frost-work,  but  hard  aud  strong,  requiring  the  assistance  of  a  hammer 
to  detach  fragments  obtained  as  specimens.  This  deposit  usually  as- 

sumes a  spherical  form,  the  outer  surface  being  incrusted  with  minute 
beads.  Just  south  of  this  geyser  are  three  large  hot  springs  nearly  in 
the  same  line.  Near  the  river's  bank,  on  this  part  of  the  plateau,  are 
found  eight  hot  or  boiling  springs,  differing  in  temperature  and  appear- 

ance. One  of  these  occupies  the  extreme  point  of  a  projecting  prom- 
ontory, and  is  in  a  state  of  constant  ebullition.  It  deposits  a  saffron- 

colored  crater  6  feet  in  diameter,  of  rare  intricacy  and  beauty.  A  small 
one  close  by,  6  inches  across,  bears  a  strong  resemblance  to  a  shell. 
Opposite  the  latter  is  a  small  pearly-gray  spring,  4  feet  in  diameter. 
Above  the  promontory  the  river  flows  to  the  northwest  for  300  yards, 
above  which  point  it  again  changes  its  course.  The  second  point  is 
marked  by  an  old  water-worn  cone,  fast  crumbling  away.  Between 
camp  and  the  large  blue  spring  to  the  eastward  is  a  curious  mud-spring, 
the  surface  of  which  is  4  feet  below  the  ground.  It  is  4  by  6  feet  in 
diameter.     The  mud   is   a  fine  variety  of  blue   clay,   boiling-hot.     A 
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curious  system  of  steam  jets  issues  from  the  marshy  ground  just  beyond. 
Directly  opposite  this  and  across  the  river  is  a  violent  little  boiler,  con- 

stantly shooting  up  water  to  the  height  of  from  3  to  6  feet.  Between 
the  two  angles  of  the  river,  deep,  wide  channels  are  being  worn  in  the 
surface  of  the  rock  by  streams  of  hot  water  flowing  from  the  "Comet" 
geyser  above.  The  second  angle  is  also  a  promontory,  and  contains 
two  geysers  near  its  extreme  point;  also  two  large  boiling  springs, 
having  saffron-colored  curbs,  rising  several  inches  above  the  surround- 

ing rocks. 
Covering  an  acre  and  a  half  between  the  "Comet "  and  the  river  is  a  sys- 

tem of  fifteen  geysers  and  eight  hot  springs,  varying  from  6  inches  to  6 
feet  in  diameter;  one  of  which  is  usually  in  action,  there  being  scarcely 
a  moment  when  all  are  quiet.  Two  or  three  of  them  are  very  beautiful 
fountains,  with  perfect  basins  of  pure  white  rock,  almost  as  fine  as 
alabaster,  while  graceful  jets  of  water  shoot  from  their  centers,  20  to  00 
feet  in  height.  A  yellow  stream  from  one  flows  through  a  golden-col- 

ored channel,  from  its  orifice  to  the  river.  Exactly  opposite  the  second 
promonotory  a  small  cone,  5  feet  high  and  0  feet  in  diameter,  emits  a 
steady  flow  of  steam.  Across  the  river,  and  10  feet  from  its  edge,  an 
active  geyser  is  seen,  its  crater  3  feet  by  6  at  the  surface,  and  lined  with  a 
saffron-colored  deposit.  One  hundred  and  fifty  yards  west  of  this  spring, 
situated  upon  the  crest  of  a  hill,  40  feet  above  the  river,  is  located  the 
largest  and  most  imposing  crater  in  the  basin.  Its  resemblance  to  a 
ruined  castle  or  tower  is  wonderfully  striking.  In  ascending  this  hill  to 
the  castle-crater  the  surface  of  the  rock  is  found  to  be  much  broken, 
crumbling  away  and  worn  into  channels  by  the  water  flowing  froni  the 
geyser  during  its  periods  of  action.  The  base  of  the  castle-crater,  on 
the  east  side,  is  20  feet  above  the  slope  of  the  hill,  and,  on  the  west,  it 
is  even  with  it.  It  is  325  feet  in  circumference,  and  composed  of  par- 

tially disintegrated  strata  of  calcareous  rock. 
The  turret  ou  the  tower  is  125  feet  in  circumference,  and  rises  20  feet 

above  the  base.  Broken  and  crumbling  masses  of  rock  at  the  top  give 
a  good  idea  of  the  battlement  turret.  The  whole  structure  is  graceful 
in  its  proportions  and  details,  resembling  an  old  castle  somewhat  dilap- 

idated. Even  the  appearance  of  port-holes  is  given  by  small  apertures 
at  several  points  in  the  turret  and  base.  This  geyser  has  frequent 
periods  of  eruption,  throwing  off  a  large  quantity  of  steam.  The  dis- 

charge of  water  is  not  great,  being  but  a  small  stream  rising  to  the 
height  of  about  60  feet. 

At  the  base  is  another  crater,  8  feet  across,  having  a  probable  con- 
nection with  the  main  vent,  and  serving  to  decrease  its  force.  Another 

small  jet  is  found  about  10  feet  distant.  Fifty  yards  east  of  the  castle- 
crater  is  a  beautiful  deep  spring  of  very  hot  water,  of  great  depth,  hav- 

ing a  raised  and  scolloped  rim  a  few  inches  in  height,  and  20  feet  in 
diameter.  This  cavity  contains  perfectly  transparent  water,  though  of 
a,  blue  color,  and  appears  to  be  a  hundred  feet  in  depth.  A  sounding- 
line  was  found  to  descend  45  feet.  Several  small  steam  vents  are  found 
near  this  spring.  To  the  eastward,  and  lying  between  the  castle  and 
the  extreme  end  of  the  valley,  the  ground  is  swampy  and  incloses  a  lake 
nearly  75  yards  in  length.  The  plateau  on  the  eastern  side  of  the  river 
rapidly  converges  to  a  point  between  the  river  and  the  timbered  hill-side. 
Here  a  small  stream  comes  in,  fed  from  a  large  spring  in  the  mountain- 

side a  half  mile  to  the  east.  Crossing  the  stream,  another  large  geyser 
system  is  found,  and  consists  of  a  hill  50  feet  high,  deposited  from  the 
waters  of  four  geysers,  situated  close  together  upon  its  conical  apex. 
These  craters  are  elevated  a  few  feet  above  the  general  surface  of  the 
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crest,  and  are  in  a  constant  state  of  ebullition,  sending  forth  clouds  of 
steam,  and,  occasionally,  jets  of  boiling  water.  One  hundred  yards  to 
the  south  is  a  small  hill,  containing  but  one  crater  at  its  summit,  very 
irregular  and  intricate,  and  leading  to  an  immense  cavern  beneath  the 
hill.  The  waters  below  are  quiet.  This  spring  has  probably  undergone 
a  change  from  a  geyser  to  a  simple  hot  spring.  In  time  the  dome  above 
will  crumble  and  fall  in,  revealing  one  of  those  deep-blue  hot  springs 
so  numerous  in  the  geyser  basins. 
Between  the  two  large  hills  are  three  small  active  hot  springs,  or 

geysers,  from  1  to  3  feet  in  diameter.  Fifty  yards  beyond  bubble  and 
sputter  five  or  six  others  of  about  the  same  magnitude.  In  this  part 
of  the  basin  new  springs  are  apparently  forming ;  the  crust  is  thin  and 
brittle,  rendering  investigation  somewhat  difficult.  Here  is  a  large 
spring  of  very  irregular  shape,  about  60  feet  in  diameter,  with  a  thin 
crust  extending  several  feet  over  its  edge.  Passing  east  and  leaving 
the  river  200  yards  to  the  right,  several  small  bubbling  springs  are 
found,  while  upon  the  crest  of  the  next  hillock,  150  yards  distant  from 
the  group  of  four  geysers  called  the  Chimneys,  is  another  dead  geyser, 
having  a  high  dome  and  crater,  which  covers  a  quiet  spring  below. 
Continuing  east,  over  a  thin  treacherous  crust,  a  fine  boiling  spring  is 
found  on  the  left,  and  on  the  crest  of  another  elevation ;  fifty  yards 
farther  js  an  active  boiler,  6  by  10  feet  across,  with  a  curbing  1  foot 
high  and  3  feet  thick  built  around  it.  On  the  same  hill,  and  forming 
with  this  geyser  the  angle  of  a  triangle,  are  two  other  deep  springs, 
with  craters,  one  5  by  12  feet,  the  other  20  by  30  feet.  One  of  these 
three  is  the  Giantess,  described  by  Lieutenant  Doane  as  the  most  aston- 

ishing geyser  in  the  basin.  It  did  not  play  during  either  of  the  three 
days  my  party  was  in  the  valley,  although  it  may  have  done  so  in  the 
night.  I  am  almost  certain  it  played  the  last  night  of  uiy  stay,  as  I  was 

awakened  by  the  eruption  of  the  "Comet,"  and  heard,  during  its  action, 
heavy  concussions  accompanied  by  vast  bodies  of  steam  rising  from 
some  point  in  its  direction.  Although  the  rock  about  this  spring  shows 
none  of  the  bead-like  deposit  that  is  usually  found  at  the  geyser  craters, 
yet  from  deep  and  wide  channels  reaching  off  to  the  river  it  may  be 
inferred  that  heavy  streams  must  at  times  flow  down  its  surface.  Eighty 
yards  east  of  this  group  is  a  deep  spring,  6  by  8  feet  at  the  opening, 
filling  a  rocky  cone  20  feet  high  and  400  feet  in  circumference.  This 
has  been  a  violent  geyser,  but  seems  to  be  so  no  longer.  The  cavity 
beneath  is  very  wide,  extending  in  all  directions.  The  covering  is  of 
rock,  a  thin  surface,  in  the  form  of  a  dome.  There  are  a  great  many 
other  springs  in  this  part  of  the  valley,  a  description  of  which  would  be 
nearly  a  repetition  of  what  I  have  said  regarding  others.  No  two, 
however,  are  exactly  alike.  One  large  spring  has  a  natural  bridge 
across  it  in  the  center,  the  rock  on  either  side  having  broken  through. 

The  banks  of  the  river  here  are  steep  and  high,  and  have  been  ele- 
vated by  the  deposits  from  several  springs  still  flowing,  the  water  from 

which  trickles  down  the  sides  in  pretty  rills  of  variegated  colors.  Upon 
the  opposite,  or  western,  side  of  the  river,  some  three  hundred  yards 
from  its  bank,  stands  one  of  the  most  interesting  craters  of  the  entire 
basin.  This  magnificent  geyser  is  the  last  of  the  system  on  leaving  the 
valley  to  the  south,  and  is  situated  upon  a  high  eminence  overlooking 
nearly  its  whole  extent.  The  hill  has  been  built  up  nearly  a  hundred 
feet  above  the  river.  The  crater  is  a  wonder  of  beautiful  formation,  ris- 

ing by  successive  steps,  or  terraces,  from  its  base,  480  feet  in  circumfer- 
ence, to  a  central  apex  18  feet  higher,  where  a  huge  fissure  in  the  rock, 

2  feet  by  7,  allows  the  escape  of  steam  and  hot  water  in  a  jet  of  grand 



30  RECONNAISSANCE    OF    THE    YELLOWSTONE    RIVER. 

and  beautiful  proportions.  The  formation  of  the  surface  of  the  upper 
part  of  the  hill  is  a  net- work  of  beads  deposited  upon  curved  surfaces 
of  intricate  design  and  beautiful  coloring-.  The  laee-maker  might  here 
find  designs  for  his  most  exquisite  fabrics  in  the  delicate  tracing  formed 
round  the  edges  of  numerous  pools  of  hot  water,  renewed  every  fifty 
minutes  by  the  action  of  the  fountain.  These  little  pools  are  but  a  few 
inches  in  depth,  are  of  various  sizes,  and  lined  with  delicate  gray  on 
saffron-tinted  porcelain.  Around  their  edges  are  wrought  shell- 
shaped  scollops,  which  project  over  the  water,  having  usually  a  con- 

trasting color  with  the  lining  of  the  cells  beneath.  This  deposit,  so 
delicate  and  frail  in  appearance,  is  really  as  hard  and  strong  as  mar- 

ble, and  can  be  walked  upon  without  injury.  The  opening  of  the 
crater  is  also  very  beautiful,  formed  of  spherical  masses  of  beads 
cemented  together,  and  having  the  color  of  ashes  of  roses.  These  beau- 

tiful incrustations,  from  12  inches  to  4  feet  in  diameter,  half  way 
surround  the  crater,  presenting  a  very  beautiful  aspect.  The  continua- 

tion of  the  aperture  may  be  traced  for  20  yards  along  the  crest  of  the 
ridge,  eastward,  although  now  almost  entirely  closed  up.  Between  its 
periods  of  action  the  crater  remains  empty  for  some  time,  but  emits 
quantities  of  steam,  writh  a  rumbling  and  hissing  sound.  Just  before 
the  display  occurs  the  water  rises  in  the  crater,  a  few  convulsive  gushes 
of  water  are  thrown  out,  when,  with  an  exhibition  of  mighty  power,  a 
column  of  water  the  size  of  the  orifice  majestically  rises  to  the  height  of 
138  feet.  I  obtained  this  measurement  during  one  of  its  periods  of  action, 
though  perhaps  not  its  highest.  The  display  lasts  for  five  or  six  minutes, 
when  the  column  becomes  gradually  shorter  until  it  sinks  entirely  away, 
leaving  a  flood  of  hot  water  flowing  down  the  hill-side  to  the  river.  Near 
by  are  two  extinct  geysers,  their  cones  dilapidated  and  decaying  under 
the  influences  of  the  climate,  being  no  longer  renewed  by  the  hot-water 
deposits ;  one  is  entirely  dead,  while  the  other  still  emits  some  traces  of 
steam  from  a  small  aperture  at  its  apex.  These  cones  are  250  feet  in 
circumference  and  10  feet  high.  Looking  down  the  valley  to  the  west, 

from  the  crater  of  "Old  Faithful,"  the  view  is  superbly  beautiful,  and 
covers  nearly  the  whole  area  of  the  geyser  basin,  with  its  thousand  steam- 
jets  and  graceful  fountains  scattered  so  lavishly  along  both  sides  of  the 
river,  and  surrounded  with  high  inclosing  hills  clothed  with  rich  foliage. 
No  other  locality,  I  think,  can  be  found  which  combines  so  many  at- 

tractions, both  of  climate  and  scenery.  To  the  southward  is  another 
small  valley,  through  which  flows  a  stream  one-half  as  large  as  the  Fire- 
hole  River,  and  which  it  joins  two  miles  below.  In  this  valley  are  also 
found  numerous  hot  springs.  These  are  not  so  remarkable  as  those 
already  described.  Among  the  most  noticeable  is  a  group  of  eight 
beautiful  springs  inclosed  in  a  single  rim  of  scolloped  work  140  feet  in 
length.  The  interior  of  this  basin  is  lined  with  a  rose-colored  deposit. 
They  are  found  upon  the  crest  of  an  eminence,  the  sides  of  which  have 
become  incrusted  with  rocky  deposits  in  all  directions,  and  extending 
off  into  the  adjacent  forest,  whose  dead  and  withered  trees  bear  evidence 
of  the  deadly  effect  of  the  hot  water  which  has  flowed  among  them. 

Lieutenant  Doane,  from  Fort  Ellis,  overtook  my  party  while  in  this 
valley,  bringing  orders  for  the  return  of  the  general  escort,  except  the 
six  men  previously  detailed  to  accompany  me,  and  six  others,  with  Lieu- 

tenant Doane  in  command,  who  were  to  remain  with  Dr.  Hay  den's  party. 
As  we  had  seen  no  signs  of  Indians,  this  escort  was  considered  quite 
sufficient.  I  had  remained  a  day  longer  in  this  basin  than  I  had  at  first 
intended,  hoping  to  again  witness  a  display  of  the  Comet  geyser  and  to 
obtain  a  photograph  of  this  wonder,  and  also  its  exact  height.    I  was 
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disappointed,  however,  as  the  periods  of  action,  after  the  first,  occurred 
in  the  night-time.  "Old  Faithful"  and  the  "Giant"  were  both  measured 
and  photographed  while  in  actum.  By  comparing  these  with  the  "Comet" 
the  height  of  the  latter  can  be  approximately  estimated,  and  was,  un- 

doubtedly, 200  feet. 

On  the  morning-  of  the  8th  I  resumed  the  journey  up  the  valley  of  the 
Firehole  River,  intending  to  reach  the  Yellowstone  Lake  and  join  Dr. 
Hay  den,  ayIio  had  started  the  day  before.  The  route  above  the  geyser 
basin  soon  became  very  rough;  the  bauks  of  the  river  converged  to  a 
canon  whose  sides  were  nearly  precipitous,  and  covered  with  a  dense 
growth  of  pine  springing  from  among  masses  of  rock.  As  we  were 
leaving  the  valley  "Old  Faithful"  gave  us  a  splendid  display  by  way  of 
a  parting  salute.  We  followed  the  eastern  bank  of  the  river,  as  it  seemed 
less  densely  wooded,  for  three  miles  along  the  edge  of  a  steep,  rocky, 
and  entangled  canon.  We  now  came  upon  two  lovely  cascades  flowing- 
through  a  wild  cut  in  the  mountain.  From  a  projecting  rock  Mr.  Hine 
obtained  a  view  of  this  beautiful  gorge  and  cataract.  The  country  gradu- 

ally becomes  elevated  as  we  advance,  and  thickly  timbered  with  pine  . 
and  spruce,  intersected  with  mountain  streams  of  pure  cold  water. 
About  raid-day  we  passed  a  pretty  little  lake,  500  yards  long  and  150  yarrds 
wide,  surrounded  with  high  overhanging  hills,  their  wooded  slopes  ex- 

tending down  to  the  water's  edge.  We  found  game  and  Indian  trails 
during  apart  of  the  way,  but  as  they  usually  bore  too  much  to  the  west- 

ward we  had  to  select  our  route  across  the  country  by  the  compass  alone. 
At  one  time  we  ascended  the  back-bone  of  a  sharp  ridge,  covered  with 
small  obsidian  pebbles.  From  the  crest  of  this  ridge  a  magnificent  view 
of  the  surrounding  country  was  obtained.  The  summit  was  9,500  feet 
above  the  sea,  and  800  feet  above  the  valley  below.  Into  the  valley  be- 

yond we  now  descended,  and  soon  reached  the  shore  of  a  lake,  probably 
the  Madison,  some  six  miles  in  length  by  four  in  width.  We  followed  the 
stony  and  narrow  beach  about  two  miles,  as  far  as  it  afforded  a  practi- 

cable footing  for  the  animals.  The  rocky  mountain-side  now  coming  quite 
down  into  the  lake  itself,  necessitated  our  leaving  the  shore  and  ascend- 

ing the  mountain  to  the  eastward.  After  severe  climbing,  the  height 
was  finally  gained,  and  proved  to  be  of  about  the  same  elevation  as  the 
ridge  crossed  just  before  entering  the  lake  valley.  After  a  tedious  and 

weary  march,  or  rather  scramble,  through  thick  forests',  over  rocky  ridges ' and  swampy  ravines,  our  course  usually  to  the  eastward,  we  finally 
reached  a  more  open  valley,  leading  toward  the  lake.  Upon  following 
this  for  five  miles  we  were  gladdened  by  a  glimpse  of  the  lake  through 
an  opening  between  the  hills.  Night-fall  now  approaching,  the  sight  of 
the  lake  was  very  grateful.  Pushing  on  with  renewed  energy  we  soon 
heard  two  shots,  somewhat  to  the  left  of  our  route.  We  changed  our 
course  to  that  direction,  and,  crossing  a  spur  of  hills,  came  out  at  Dr. 
Hayden's  camp,  near  a  group  of  warm  springs  on  the  Yellowstone  Lake. 
WTe  had  traveled  twenty-five  miles  in  the  mountains,  probably  ten  miles farther  than  the  direct  distance.  Here  we  found  some  letters,  brought 
by  Lieutenant  Doane  from  Fort  Ellis. 

August  9. — I  sent  one  of  the  packers  and  a  member  of  my  escort 
back  to  Bottler's  Ranch  this  morning,  with  three  pack-mules,  for  the 
remainder  of  our  provisions  left  there  on  our  way  up.  These  men  are 
to  return  by  the  eastern  shore  and  meet  me  in  the  Upper  Valley  of  the 
Yellowstone,  south  of  the  lake.  We  are  camped  at  the  lake's  south- 

west angle,  near  a  large  system  of  warm  springs,  and  find  an  abundance 
of  trout  in  the  lake,  which,  like  those  previously  taken  in  its  waters, 
contain  large  white  worms,  rendering  them  unfit  for  eating.     The  hot 
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springs  here  cover  an  area  of  forty  or  fifty  acres,  and  extend  400  yards 
along  the  lake  shore.  They  are  similar  in  appearance  to  those  hereto- 

fore described,  though,  in  point  of  magnitude  and  number,  generally  in- 
ferior to  those  found  in  the  Firehole  basin.  Their  waters  contain  salts 

of  iron  and  silica.  One  large  spring,  with  an'opening  5  feet  by  7,  is seen  beneath  the  surface  of  the  lake,  near  the  shore,  affording  an  op- 
portunity for  warm  baths,  which  some  of  the  party  enjoyed.  A  small 

boiling  spring  near  the  shore  is  remarkable  in  having  a  bar  across  its 
opening,  dividing  the  aperture  into  four  equal  parts.  This  arrangement 
served  as  a  convenient  clothes-boiler;  the  soiled  articles  being  carried 
under  the  bar  on  one  side,  would  come  out  washed  at  the  other.  One 
hundred  yards  back  from  the  lake  is  an  exceedingly  interesting  and  in- 

tricate system  of  mud-springs,  similar  to  those  found  in  the  Firehole 
basin.  There  are  twelve  or  more  craters,  formed  from  the  deposit  of 
mud,  varying  in  color  from  that  of  cream  to  light  pink,  the  consistency 
of  which  is  about  that  of  soft  putty.  On  exposure  to  the  air  the  clay 
soon  becomes  as  hard  as  chalk.  It  seems  to  be  nearly  pure  alumina, 
containing  small  crystals  of  silver.  Besides  the  active  springs,  there 
are  found  numerous  hot  mud  pools.  There  is  great  variety  in  the  color 
and  temperature  of  the  warm  springs  forming  the  same  group.  This  is 
general  in  all  systems.  The  iron  springs  often  deposit  a  reddish-brown 
substance,  in  flat  sheets,  floating  on  the  water,  and  are  generally  less 
warm  than  the  clear  blue  ones.  The  lake  shore  opposite  the  springs  is 
composed  of  calcareous  rock,  brittle  and  easily  acted  upon  by  the 
waves,  which  have  worn  out  deep  caverns  into  which  the  rock  is  con- 

stantly crumbling.  Few  of  the  springs  in  this  valley  are  now  boiling, 
and  no  geysers  are  seen,  though,  from  the  appearance  of  several  cones,  I 
am  led  to  believe  that  a  number  existed  here  at  some  previous  time. 
The  morning  was  rainy  and  clouds  prevented  astronomical  observations 
at  noon.  Soon  after  the  weather  became  clear,  and  I  decided  to  move 
camp  across  the  next  peninsula  and  reach  before  night  the  rim  of  the 
lake  beyond.  Following  the  beach  three  and  a  half  miles  and  fording 
two  small  inlets,  the  water  of  which  reached  the  sides  of  the  animals, 
we  left  the  lake  and  struck  across  to  the  southeast  through  the  forest, 
finding  the  timber  quite  open.  We  encountered  two  parallel  ridges,  be- 

tween which  was  a  system  of  small  lily-ponds  very  difficult  to  cross. 
♦They  are  probably  connected  with  a  long,  narrow  lake  still  further  to- 

ward the  end  of  the  peninsula.  Near  these  ponds  I  found  Dr.  Hayden's 
trail,  who  left  the  previous  camp  early  in  the  day.  The  country  now 
became  much  rougher  and  obstructed  with  fallen  timber.  The  slope 
leading  to  the  lake  on  the  opposite  side  of  the  peninsula  was  found  to 
be  very  abrupt  and  the  descent  somewhat  difficult.  It  was  accom- 

plished in  safety,  and  we  found  ourselves  in  a  charming  valley  at  the 
head  of  a  sharp  arm  of  the  lake,  several  miles  in  length,  and  bounded 
by  high,  rocky  bluffs  on  either  side,  the  one  beyond  rising  in  a  yellow 
volcanic  ridge,  fifteen  hundred  feet  above  the  valley,  the  upper  portion 
to  the  north  being  a  sheer  precipice. 

August  10. — The  weather  last  night  was  intensely  cold,  the  mercur3r 
falling  to  2G°.  The  sun  coming  up  bright  and  warm  soon  rendered  the 
temperature  agreeable.  Dr.  Hayden  and  I  decided  to  separate 
here  for  a  few  days,  he  to  take  the  line  of  the  lake  shore,  while  I  pur- 

posed moving  farther  to  the  west,  then  following  a  course  fifteen  or 
twenty  miles  south  of  the  lake,  to  meet  him  in  the  valley  of  the  Upper 
Yellowstone. 

To  obtain  a  view  of  the  country  I  was  about  to  investigate,  I  deter- 
mined to  ascend  the  Yellow  Mountain,  towering  immediately  above  our 
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heads.  Leaving  Captain  Heap  to  move  the  train  in  a  southwesterly 
direction  up  the  valley,  and  with  directions  to  camp  on  the  shore  of  a 
small  lake  supposed  to  lie  about  ten  miles  away  in  that  direction,  I,  in 
company  with  Mr.  Wood,  set  out  to  ascend  the  Yellow  Ridge.  The 
attempt  was  made  from  the  north,  and  proved  laborious,  owing  to  the 
broken  nature  of  the  surface  of  the  mountain,  and  the  thick  timber 
growing  upon  its  lower  slopes.  It  required  two  hours  of  tedious  climb- 

ing to  reach  the  summit,  which  was  found  to  be  1,500  feet  above  the 
lake.  A  line  view,  of  many  miles  in  extent,  to  the  north  and  west,  was 

obtained.  Tin's  mountain  forms  a  portion  of  one  of  several  promontories jutting  out  into  the  lake.  The  great  basin  of  the  Yellowstone  Lake  lay 
spread  out  before  me.  Several  other  lakes,  three  or  four  miles  in 
diameter,  were  observed  to  the  west  and  southwest.  There  were  four 
of  these  in  sight  from  this  mountain. 

I  now  formed  the  opinion,  which  subsequent  investigation  strength- 
ened, that  all  these  small  lakes  are  tributary  to  the  Snake  River,  which 

drains  the  territory  lying  southwest  of  the  Yellowstone  Lake  nearly  up 
to  its  verge.  To  the  southwest  is  a  very  conspicuous  mountain,  a 
sharp,  bold  peak,  rising  far  above  all  others  in  its  vicinity,  its  sides 
whitened  with  numerous  fields  of  snow,  while  immediately  at  its  base 
lies  one  of  the  pretty  lakes  just  mentioned.  The  Yellowstone  Lake,  with 
its  many  indentations  and  its  several  islands,  was  spread  out  at  my  feet. 
The  lofty  volcanic  range  of  mountains  bordering  its  eastern  shore  rose 
almost  from  its  waters,  while  the  valley  of  the  river  stretched  far  away 

to  the  north,  disappearing  behind  the  "Elephant's  Back,"  forty  miles 
distant.  Immediately  beneath  the  mountain  was  the  long  narrow  arm 
of  the  lake,  at  whose  extreme  point  we  had  camped  the  night  before, 
while  just  beyond  lay  the  broad  peninsula  which  we  had  so  recently 
crossed  ;  its  two  ridges  and  the  inclosed  lake  and  ponds  were  plainly 
visible.  The  descent  to  the  southwest  was  difficult,  over  masses  and 
fragments  of  volcanic  rock,  sharp  and  in  some  places  treacherous  to 
the  tread,  greatly  demoralizing  the  horses,  which  were  of  course  led 
and  sometimes  driven  down  the  worst  places.  Before  reaching  the  trail 
of  the  party  we  encountered,  in  the  valley  below,  dense  masses  of  fallen 
timber.  It  was  near  this  valley,  last  year,  that  Mr.  Everts  became  be- 

wildered on  losing  his  horse,  and  wandered  for  thirty-eight  days  in  the 
great  basin  before  being  picked  up,  subsisting  upon  roots  and  insects. 
The  trail,  after  it  was  found,  was  not  very  plain,  being  so  greatly  scat- 

tered in  some  places  that  it  was  almost  impossible  to  trace  it.  It  led 
over  a  low  divide,  separating  a,  small  stream  upon  which  we  had  camped, 
and  which  Mows  into  the  Yellowstone  Lake,  from  the  valley,  descend- 

ing towards  the  south,  and  whose  waters  flow  into  the  Snake  River. 
This  valley  eventually  joins  another  coming  in  from  the  northwest, 
through  which  flows  a  warm  creek  supplied  from  a  large  group  of 
springs  along  its  borders.  This  stream  is  20  feet  across,  18  inches  in 
depth,  and  empties  into  the  small  lake  at  the  base  of  the  high  snow- 
covered  mountain  seen  in  the  morning.  The  lake  is  about  five  miles  in 
length  and  three  in  breadth  :  and  from  its  shape  is  called  "Heart  Lake." 
Here  I  found  the  remainder  of  my  party  except  Mr.  Hine  the  photo- 

grapher, and  one  enlisted  man.  These  two  had  gone  back  upon  the 
trail  of  the  previous  day  to  find  the  tripod  of  the  camera,  which  was 
missed  on  arriving  in  camp. 

August  11. — Mr.  Hine  did  not  come  in  during  the  night.     1  fear  that 
he  was  unable  to  follow  the  trail  and  lias  therefore  returned  to  the 
lake.     I  directed  one  of  the  best  men  of  the  party  to  go  back  there  and 
show  him  the  way  to  this  camp.     Taking  Mr.  Front  with  me,  1  climbed 

S.  Ex.  6T>   3 
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the  mountain  near  whose  base  we  were  encamped.  Just  at  the  foot  of 
this  mountain,  near  the  lake  shore,  are  four  or  fivp  boiling  springs,  one 
of  which  is  a  geyser  of  considerable  importance,  throwing  jets  of  water, 
at  frequent  intervals,  to  the  height  of  15  feet.  The  mountain  is  well 
timbered  about  half  way  to  its  top,  the  remaining  portion  of  its 
slopes  being  bare,  broken  masses  of  rock,  in  many  places  rising  in  ver- 

tical walls  of  several  hundred  feet.  We  succeeded  in  taking  our  horses 
1,600  feet  above  the  lake  5  theu  leaving  them  at  the  base  of  a  nearly  pre- 

cipitous ascent,  several  hundred  feet  in  height,  climbed  to  the  summit 
without  their  assistance.  Soon  after  leaving  the  horses  I  was  obliged 
to  abandon  my  carbine,  the  steepness  of  the  acclivity  requiring  the  aid 
of  both  hands.  The  rock  of  which  this  part  of  the  mountain  is  com- 

posed was  constantly  disintegrating  and  sliding  away  in  avalanches  to 
the  valley  below.  Immense  fields  of  snow  tilled  the  gorges  of  the  moun- 

tain, from  which  flowed  icy-cold  streams  in  torrents  through  the  lower 
ravines.  In  reaching  the  summit,  which  was  3,000  feet  above  our 
camp,  a  wide  stretch  of  country  was  visible  in  every  direction.  This 
mountain  occupies  about  the  center  of  the  great  basin.  On  the  oppo 
site  side  of  the  crest  is  a  line  of  i^eaks,  forming  with  this  one  nearly  a 

circle  round  an  immense  conical  valle3T,  having  the  appearance  of  an extinct  volcano. 
The  most  striking  object  seen  from  this  point  of  observation  was  the 

Teton  range  of  mountains  to  the  southwest,  about  sixty  miles  distant. 
This  range  rises  high  above  the  broad  extent  of  intermediate  country, 
which  is  drained  by  the  numerous  tributaries  of  the  Snake  and  the  Madi- 

son, and  extends  southward  in  an  almost  unbroken  wall  of  steep  and 
rocky  cliffs,  terminating  in  three  sharp  spires,  so  tall  and  slender  that 
one  is  reminded  of  the  mast  of  a  ship.  To  the  north  the  Yellowstone 
Lake,  the  mountain  ascended  yesterday,  and  the  valley  at  its  foot,  were 
all  distinctly  visible.  The  outlets  of  the  numerous  small  lakes  in  this 
portion  of  the  great  basin  seemed  to  flow  to  the  southward  into  the 
Snake  Elver.    The  geology  of  this  region  is  volcanic. 

I  gathered  several  specimens  of  rocks  from  this  peak  to  take  back 
with  me.  The  western  slope  of  this  mountain  is  wooded  with  a 

scragg}'  growth  of  dwarf  pines,  bent  nearly  to  the  ground  by  the  force 
of  the  west  winds,  and  exteuding  up  the  slope  to  near  the  crest,  termi- 

nate in  a  line  exactly  parallel  therewith.  I  passed  westward  along  the 
connecting  ridge  to  the  nearest  adjacent  peak,  where  additional  obser- 

vations were  taken.  A  tierce  storm  was  now  gathering  among  the 
peaks  of  the  Tetons,  which  would  probably  soon  cross  the  valley  in 
this  direction.  I  therefore  determined  to  return  to  camp,  descending 
obliquely  across  the  face  of  the  mountain,  over  immense  tracts  of  snow, 
lying  in  some  instances  1,500  feet  below  the  summit.  These  snow-fields 
do  not  probably  entirely  disappear  during  the  summer,  and  are  replen- 

ished again  early  in  September.  This  mountain  I  have  named  Mount 
Sheridan. 

Aner,  the  man  sent  in  quest  of  Mr.  Hine  and  private  Lem an s,  returned 
without  finding  any  traces  of  them.  I  was  now  a  good  deal  alarmed  for 
their  safety,  and  determined  to  dispatch  the  whole  available  party  early 
in  the  morning  in  search  of  them.  The  night  came  on  wet  and  gloomy, 
an  unpleasant  prospect  for  men  lost  in  the  forest. 

August  12. — After  a  stormy  night,  the  morning  proved  wet,  cold,  and 
dreary,  with  torrents  of  rain  still  falling.  The  day  was  spent  in  an  or- 

ganized search  for  the  two  lost  members  of  our  party.  Captain  Heap, 
with  two  men,  went  back  upon  the  trail  to  the  old  camp,  with  directions 
to  follow  their  tracks,  if  possible,  until  they  came  up  with  the  men.    With 
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two  others  I  took  a  northwesterly  course  across  the  country,  hoping-  to 
find  their  trail,  on  the  supposition  that  they  had  goneto.one  of  the  lakes 
in  that  direction.  I  followed  the  valley  of  the  warm  creek  flowing  into 
the  lake  near  our  camp.  This  stream  has  a  rapid  descent  for  two  miles, 
and  is  fed  by  hundreds  of  hot  and  boiling  springs  of  the  same  general 
character  as  those  previously  described. 

I  saw  some  traces  of  sulphur,  and  also  indications  of  geysers,  though 
none  were  playing.  Through  the  day  we  had  cold  and  sleety  rains  with 
occasional  squalls  of  snow  or  hail.  Continuing  round  the  mountain  to 
the  lake  lying  at  the  foot  of  its  westerly  slope,  I  examined  the  beach 
carefully  for  signs  of  the  lost  people,  but  found  none.  This  lake  is 
about  four  miles  in  length,  north  and  south,  and  two  in  breadth;  is  pear- 
shaped,  with  an  outlet  at  its  southern  extremity.  After  continuing  the 
search  until  near  night,  without  finding  any  traces  whatever  of  the  lost 
men,  it  became  evident  that  they  could  not  have  wandered  so  far  away 
from  the  previous  camp,  and  that  the  other  party  would  probably  find 
them.  This  supposition  proved  correct,  as  upon  returning  to  the  camp 
I  was  greatly  relieved  to  find  the  whole  party  assembled  again  ;  the  lost 

men  having  been  recovered  by  Captain  Heap's  party  at  the  other  camp, 
to  which  they  had  just  returned,  after  wandering  two  days  in  the  woods. 
They  had  suffered  very  little,  having  killed  a  deer  the  second  morning, 
which  supjflied  their  immediate  necessities. 

The  following  four  days  were  occupied  in  making  a  circuit  from  this 
point  around  to  the  valley  of  the  Upper  Yellowstone.  During  this 
journey  the  route  lay  entirely  among  the  various  tributaries  of  Snake 
River.  The  ridges  were  invariably  timbered,  except  the  highest  peaks, 
which  were  bare  and  rocky.  The  valleys,  in  many  places,  spread  out 
into  fine  meadows,  but  were  often  contracted  to  narrow  canons,  with 
steep  and  rocky  walls,  rendering  their  exploration  difficult  and  often 
impossible.  The  first  day  but  eight  miles  were  made  and  our  camp 
located  at  the  confluence  of  two  fine  branches  of  Snake  River,  their 
united  currents  flowing  to  the  southwest.  This  was  a  trout  stream,  the 
tish  being  very  excellent,  though  shy  and  difficult  to  catch. 

A  broad  swampy  flat,  covered  with  willows,  extends  across  the  angle 
formed  by  the  two  streams,  with  very  little  good  grazing.  The  next 
day  we  followed  down  the  stream  to  the  southwest  for  about  three 
miles,  to  its  junction  with  another  branch  joining  it  from  the  east.  We  then 
followed  up  the  valley  of  the  latter,which  led  in  the  direction  of  a  prom- 

inent mountain,  from  whose  summit  I  obtained  an  extensive  view  of  the 
country  far  to  the  eastward.  To  the  north  of  this  mountain  lay  a  sharp 
ravine,  from  which  ran  the  branch  of  Snake  River  which  we  had  left 
that  morning,  and  flowing  nearly  due  west  at  this  point.  Farther  up, 
to  the  eastward,  the  valley  of  the  stream  widened  out  into  a  beautiful 
meadow,  which  point  I  proposed  reaching  that  afternoon.  While  I  was 
making  these  observations,  however,  the  train  passed  directly  across 
the  ridge  into  the  valley  below,  where  it  went  into  camp  for  the  night. 
This  was  a  mistake,  by  which  I  lost  the  trail  and  nearly  cost  me  the 
unpleasant  experience  of  spending  a  night  alone  on  the  mountain,  for, 
upon  descending  from  the  summit,  and  after  searching  for  the  trail  in 
the  direction  I  supposed  the  train  had  taken,  and  finding  no  traces  of  it, 
I  was  beginning  to  realize  that  either  the  train  or  I  had  become  lost. 
Just  then  I  observed  a  light  smoke  curling  upward  from  the  deep  ravine 
three  miles  below.     This  served  to  guide  me  to  the  camp. 
While  upon  the  summit  of  the  mountain,  which  I  named  Mount 

Hancock,  I  enjoyed  an  unparalleled  view  of  a  vast  extent  of  country, 
bounded  by  the  Gallatin  Mountains  and  "  Elephant's  Back  7'  on  the 
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north,  the  Yellowstone  range  on  the  east,  the  Wind  River  range  on 
south,  and  the  Tetons  on  the  west.  Thus  the  whole  of  the  great  basin 
was  iii  view  from  the  same  point.  The  summit  of  the  mountain,  which 
is  10,400  feet  above  the  sea,  is  composed  of  large  masses  of  lava,  as 
sharp  as  though,  just  broken,  and  showing  no  sigus  of  disintegration. 

From  our  camp,  at  the  bottom  of  the  ravine,  we  proceeded  up  the 
narrow  valley  of  the  creek  upon  the  following  morning,  finding  the 
trail  exceedingly  rough,  winding  over  projecting  mountain-spurs  and 
frequently  disappearing  in  the  forests.  We  were  often  obliged  to  follow 
low  the  rugged  bed  of  the  stream  at  places  where  the  nearly  vertical  walls 
of  the  cation  were  inaccessible.  The  bed-rock  of  this  stream  is  tine 
gray  sandstone,  and  resembles  the  Ohio  building-stone.  The  stream  is 
one  of  the  principal  branches  of  Snake  River,  has  a  rapid  current,  and 
is  subject  to  severe  freshets.  At  this  season  it  was  about  200  feet- 
broad,  and  generally  about  12  inches  deep.  The  banks  are  from  1,000 
to  1,500  feet  in  height  and  densely  wooded,  principally  with  spruce  and 
pine.  Traces  of  bituminous  coal  were  found  along  this  stream.  Six 
miles  of  rough  traveling  brought  us  to  a  much  higher  elevation,  where 
the  ravine  widened  out  into  a  fine  valley,  the  same  that  I  had  seen  from 
the  top  of  the  mountain  the  previous  day. 
From  the  ridge  upon  the  left  I  obtained  a  view  of  the  Yellow- 

stone Lake.  This  ridge  seemed  to  be  the  divide  between  the  waters  of 
the  Yellowstone  and  those  of  the  Snake.  A  small  pond  which  I 
observed  upon  the  ridge,  when  full  to  overflowing,  would  probably  fur 
nish  water  to  both  rivers.  This  ridge  is  about  1,500  feet  above  the 
lake  and  twelve  miles  distant  to  its  nearest  point.  A  column  of  smoke- 
was  observed  several  miles  to  the  northeast  arising  from  burning  forests, 
showing  the  whereabouts  of  Dr.  Hay  den's  party. 

The  animals  of  my  train,  particularly  the  horses,  were  now  becoming 
a  good  deal  worn,  showing  signs  of  breaking  down,  while  the  mules 
were  severely  afflicted  with  saddle-galls.  The  condition  of  the  animals 
made  short  daily  inarches  necessary,  though  the  grass  was  generally 
good  and  water  abundant.  Continuing  eastward  we  crossed  some  very 
fine  valleys  on  the  16th,  and  began  the  descent  of  the  mountain  range 
separating  the  waters  of  the  Snake  from  those  of  the  Upper  Yellow- 

stone. This  range,  upon  its  lower  slopes,  is  thickly  timbered,  though  by 
following  the  crests  of  radiating  ridges  less  timber  was  encountered 
than  in  the  ravine.  Glimpses  of  the  Tetons  were  observed  to  the  south- 

west from  time  to  time,  though* until  the  crest  of  the  ridge  was  reached but  little  of  the  surrounding  country  could  be  examined,  owing  to  the 
intervening  timber.  On  reaching  the  summit,  however,  some  1,100  feet 
above  the  last  camp,  the  view  in  all  directions  was  grander  and  more 
impressive  than  any  I  had  before  seen.  I  was  completely  surrounded 
with  wild  mountains,  whose  sides  were  precipitous  rocks  1,500  to  2,000 
feet  in  height.  The  valleys  were  canons.  The  summits  of  the  moun- 

tains spread  out  into  rolling  prairies  in  many  places,  bearing  grass  and 
flowers.  Small  lakes  were  seen  at  frequent  intervals,  their  waters  sup- 

plied from  immense  fields  of  snow,  which  undoubtedly  remain  during 
the  entire  summer.  Signs  of  game  abound,  among  which  were  found 
tracks  of  the  grizzly  and  the  black  bear,  mountain  sheep,  elk,  and  deer. 

Descending  the  valley  to  the  east  we  found  a  small  cold  stream  flow- 
ing- northeast,  which  joins  the  Upper  Yellowstone  a  few  miles  below. 

Here  we  went  into  camp,  and  with  Mr.  Prout  I  ascended  the  opposite 
mountain  on  foot.  This  proved  to  be  a  spur  from  a  vast  plateau  reach- 

ing back  to  the  south,  between  two  branches  of  the  Upper  Yellowstone. 
From  this  plateau  the  Teton  range  to  the  southwest  was  distinctly 
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visible,  also  a  high  basaltic  wall  on  the  south  and  east.  To  the  north- 
west a  distant  view  of  the  Yellowstone  Lake  was  obtained,  through  a  gap 

in  the  mountains.  To  the  northeast  stood  a  remarkable  tower,  crowning 
the  crest  of  a  very  high  mountain  and  bearing  a  striking  resemblance 
to  a  castle.  The  valley  to  the  north  is  a  broad  open  plain,  nearly  level 
with  the  Yellowstone  Biver,  winding  among  masses  of  dense  willows. 
A  small  sheet  of  water,  which  is  called  Lake  Bridjer  on  the  old  maps, 
was  seen  in  this  valley.  Beturning  to  the  camp  across  the  plateau  we 
encountered  a  large  grizzly  bear  and  cub.  Not  being  armed  or 
mounted  we  made  a  sate  detour  of  the  monster,  and  returned  to  camp. 

On  the  17th  we  moved  down  the  valley,  over  a  swampy  and  difficult 
country.  The  stream  rapidly  descends  over  a  rocky  bed,  and  finally 
plunges  through  a  canon,  by  which  it  enters  the  valley  of  the  main  river 
below.  Passing  to  the  left  of  this  canon,  and  descending  a  steep  but 
thickly  wooded  terrace,  we  entered  the  valley  of  the  Upper  Yellowstone. 
This  valley  is  nearly  level,  surrounded  by  conglomerate  rock,  so  worn 
by  the  elements  as  to  give  them  the  appearance  of  basaltic  formation. 
From  this  point  to  the  Yellowstone  Lake  the  distance  is  about  eighteen 
miles,  the  valley  being  two  and  a  half  to  three  miles  in  breadth.  The 
river  here  is,  however,  half  as  large  as  the  Yellowstone  below  the  lake, 
and  is  formed  by  the  junction  of  five  streams,  which  unite  their  waters 
near  this  point. 

This  part  of  the  valley  I  named  Five  Forks.  Between  these  streams 
are  radiating  mountain  spurs  rising  2,000  feet  above  the  valley,  adorned 
with  upright  columns  and  projecting  terraces  of  great  architectural 
beauty.  Crossing  the  valley  are  several  broad  trails,  which,  it  is  said, 
were  formerly  used  by  the  Indians  in  passing  from  the  head-waters  of 
Clark's  Fork,  on  the  Stinking  Biver,  to  the  valley  of  Snake  River.  It 
was  my  intention  to  have  explored  at  least  the  principal  branch  of  the 
Upper  Yellowstone  as  far  as  practicable,  but  the  condition  of  the  ani- 

mals was  now  such  that  I  feared  they  could  do  little  more  than  make 
the  return  march  to  Fort  Ellis.  Our  provisions  were  just  exhausted, 
but  the  arrival  at  this  point  of  fresh  supplies,  sent  for  from  the  west 
side  of  the  lake  on  the  9th  instant,  relieved  my  anxiety  in  that  respect. 
These  stores  would,  however,  be  no  more  than  sufficient  to  last  us  to 
Fort  Ellis,  traveling  as  slowly  as  the  poor  condition  of  the  animals  ren- 

dered necessary. 
From  observations  on  the  march  through  these  mountains,  and  from 

information  derived  from  the  packers  who  accompanied  me,  1  am  led  to 
believe  that  a  practicable  road  possibly  a  railway  can  be  constructed  from 
the  Yellowstone  Lake  south  to  Snake  Biver  on  the  direction  of  the  Tetons. 
The  connection,  however,  of  the  valley  of  the  Upper  Yellowstone  with  that 
of  the  Wind  Biver  would  be  attended  with  great  difficulties.  An  attempt  to 
follow  the  Yellowstone  to  its  source,  then  to  cross  the  lofty  range  of  moun- 

tains separating  it  from  the  Wind  Biver,  would,  I  think,  with  pack-animals 
in  good  condition,  be  attended  with  success;  and  although  no  pass 
through  this  range  in  this  vicinity  has  yet  been  discovered,  it  is  possible 
that  a  narrow  one  may  exist.  A  glance  at  the  map  will  show  a  natural 
route  for  a  railroad,  connecting  the  Pacific  lines,  by  way  of  Wind  Biver, 
to  the  Yellowstone,  were  it  not  for  the  difficulties  to  be  met  at  this  one 
point. 

The  18th  and  19th  were  passed  in  marching  from  the  valley  of  Five 

Forks  down  the  Upper  Yrellowstone  to  its  mouth  at  the  lake.  This  val- 
ley becomes  wider  as  we  descend,  and  continues  nearly  level,  the  river 

winding  from  side  to  side  among  dense  willows  and  swamps,  and  ren 
dering  it  necessary  in  traveling  to  keep  along  the  base  of  the  mountain 
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The  hills  and  the  mountain-slopes  above  are  all  thickly  clothed  with 
timber.  The  small  streams  flowing  into  the  river  were  invariably  ob- 

structed with  numerous  beaver-dams,  which  form  a  continuous  chain  ot 
ponds  through  the  smaller  valleys.  About  half  way  down  the  valley  I 
descended  the  ridge  to  the  east,  crowned  by  the  castle-topped  summit 
above  mentioned.  The  walls  of  this  rock  were  about  400  feet  in  height,, 
vertical,  and  in  some  places  incliniug  outward.  I  spent  an  hour  trying 
to  find  a  fissure  through  which  I  could  ascend  to  its  top,  but  without 
success.  The  elevation  of  the  mountain  at  the  base  of  the  tower  is 
2,000  feet  above  the  valley.  The  height  of  the  loftiest  pinnacle  of  the 
tower  is  probably  10,500  feet  above  the  sea.  The  rock  is  composed,  for 
a  distance  of  20  feet  above  its  base,  of  conglomerate,  the  same  as  the 
material  of  the  ridge  below,  while  farther  above  are  strata  of  fine  hard 
sandstone,  the  extreme  top  being  of  lava.  In  the  east  side  were  two 
large  caverns  with  arches  supported  by  a  pier  of  fine  proportions.  A 
rain-storm  now  coming  on,  I  descended  the  mountain  (this  mountain 
was  named  Mount  Humphreys)  and  encountered  a  small  lake  on  the 
way.  The  storm  increased,  rendering  the  passage  through  thick  under- 

growth anything  but  pleasant.  I  finally  reached  camp  on  the  lake-shore 
just  beyond  the  mouth  of  the  river,  thoroughly  drenched. 

August  20. — We  experienced  last  night  the  singular  sensation  of  an 
earthquake.  There  were  two  shocks,  the  first  one  being  quite  severe, 
accompanied  by  a  rumbling  and  rushing  sound.  The  morning  broke 
clear  and  bright.  I  was  anxious  to  overtake  the  other  party,  which 
had  already  moved  northward.  1  learned  from  Barouch,  who  brought 

up  my  supplies,  that  the  doctor's  party  were  now  probably  near  the 
outlet  of  the  lake,  twenty  miles  beyond.  As  this  distance  would  be  a 
long  day's  march  in  the  present  state  of  the  animals,  I  concluded  to 
divide  it  into  two  marches,  and  started  at  1  o'clock  with  the  intention of  moving  about  eight  miles  on  that  day.  Leaving  the  train  in  Captain 

Heap's  charge,  to  be  conducted  along  the  shore  of  the  lake,  I  ascended 
the  mountain-slope  rising  to  the  east.  Upon  this  slope  I  found  numer- 

ous evidences  of  Avar  in  sulphur-springs,  though  none  which  were  par- 
ticularly noteworthy.  In  overtaking  the  train  six  miles  from  camp,  I 

learned  that  the  party  were  laboring  under  great  excitement  regarding 
Indians,  the  feeling  being  that  a  considerable  party  were  in  our  vicinity, 
but  were  concealed  in  the  forests  awaiting  a  favorable  opportunity  to 
attack  us.  Although  I  had  little  apprehension  on  that  score,  having 
seen  no  evidence  of  Indians  whatever,  I  deemed  it  prudent  to  continue 
the  march  along  the  lake-shore,  and  make  a  junction  with  the  other 
party  as  soon  as  possible.  This  march  was  made  hurriedly.  The 
country  was  not,  however,  remarkable,  being  thickly  timbered  and 
rising  rapidly  from  the  lake  to  the  mountain  range  beyond.  Several 
streams,  of  no  great  magnitude,  rising  in  the  mountain  range,  were 
crossed  during  this  day's  march.  We  found  the  doctor's  camp  within 
four  miles  of  the  outlet  of  the  lake,  situated  near  a  small  rocky  pro- 

montory called  "  Steamboat  Point."  This  name  is  derived  from  a  large 
and  violent  steam-vent,  throwing  out  a  vast  volume  of  steam  in  heavy 
and  regular  concussions. 

August  21. — Kemained  in  this  camp  during  the  day,  allowing  the 
animals  to  rest  after  their  hard  march  of  the  day  before.  A  small  party 
returned  upon  the  trail  to  recover  a  mule  which  had  strayed  from  the 
train  yesterday.  In  this  search  they  were  successful,  and  returned  with 
the  mule  toward  night.  Besides  the  large  steam-vent,  which  is  the 
distinguishing  feature  of  this  locality,  there  are  many  smaller  ones 
and  several  sulphur  springs.     The  rock  is  of  volcanic  origin,  immense 
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masses  of  which  are  distributed  in  wild  confusion  along  the  shore. 
Frequent  earthquake-shocks  were  felt  by  the  party  while  at  this  camp. 
At  such  times  the  large  steam-vent  became  more  active,  sending  forth 
increased  masses  of  steam  with  the  roar  of  a  cataract. 

On  the  22d  I  left  Dr.  Hayden's  party  continuing  their  geological  in- 
vestigations at  Steamboat  Point,  and  moved  down  the  east  bank  of  the 

Yellowstone  as  far  as  the  falls.  The  course  lay  along  the  lake  beach 
for  about  two  miles,  upon  which  I  gathered  several  interesting  specimens 
of  mineral.  Leaving  the  beach,  we  crossed  a  small  prairie  to  the  north- 

west, and  entered  a  dense  wood.  Here  the  fallen  timber  delayed  our 
inarch  about  ten  hours.  Beyond  this  we  crossed  Pelican  Creek,  a  small 
stream  coming  in  from  the  northeast.  Beyond  this  stream  I  found  the 
country  more  open,  with  occasional  groves  and  parks  of  meadow-land. 
On  reaching  the  bank  of  the  Yellowstone  a  tine  broad  trail  wTas  found, 
upon  which,  through  shady  avenues  of  pines,  our  train  traveled  without 
difficulty.  About  1  p.  m.  we  arrived  opposite  the  mud-springs  and  vol- 

cano, seen  on  our  route  up  the  river.  The  volcano  was  still  sending  forth 

its  vast  columns  of  steam  far  above  the  surrounding  hills.  *  Here  on  this side  were  several  small  rills  of  icy  cold  water,  pouring  from  the  side  of 
the  mountain  in  rapid  streams  as  from  a  hydrant.  On  reaching  the 
falfs  we  went  into  camp  on  a  small  grassy  plateau,  fifty  yards  from  the 
brink  of  the  upper  fall,  and  immediately  above  the  rapids.  Just  below 
the  fall  I  descended  to  the  bottom  of  the  canon,  200  feet  in  depth.  In 
this  little  canon,  just  between  the  upper  and  lower  falls,  were  caught 
some  very  fine  specimens  of  trout.  During  the  night  the  concussion 
caused  by  the  falling  water  reminded  me  of  the  earthquakes  felt  on  the 
lakes  a  few  nights  previous. 

August  23. — I  determined  to  remain  over  here  to-day  for  the  purpose 
of  exploring  the  grand  canon  below  the  lower  falls.  I  expected  this  to 
be  an  undertaking  of  great  difficulty,  and  attended  with  some  danger; 
but  entering  a  sharp  and  narrow  gorge  or  fissure  in  the  side  of  the  canon, 
immediately  below  the  great  fall,  I  found  the  descent  much  easier  than 
was  anticipated.  It  proved  to  be  very  steep ;  but  the  rock  being  solid, 
with  projecting  angles,  there  was  little  danger  to  a  careful  climber.  A 
slope  of  loose  and  finely  broken  rock,  a  hundred  feet  in  height,  moist  from 
the  falling  spray,  terminated  the  descent.  Sliding  to  the  bottom  of  this 
slope,  I  stood  on  the  foot  of  the  great  fall,  350  feet  below  its  crest, 
the  walls  of  the  canon  rising  700  feet.  My  first  impression  on  be- 

holding this  fall  from  below  was  one  of  disappointment;  it  did  not  ap 
pear  as  high  as  I  expected.  The  fall,  however,  was  grand,  and  present- 

ed a  symmetrical  and  unbroken  sheet  of  white  foam,  set  in  dark 
masses  of  rock,  while  rainbows  were  formed  in  the  spray  from  almost 
every  point  of  view.  The  steep  rocks  near  the  falls,  constantly  wet 
with  rising  mist,  were  covered  with  vegetation  of  an  intensely  green 
color.  The  river  below  runs  with  the  velocity  of  a  torrent,  rush- 

ing down  declivities,  spinning  round  sharp  angles,  and  dashing 
itself  into  spray  at  every  turn.  The  walls  of  the  canon  are  composed 
of  soft  disintegrating  rock,  the  prominent  color  being  yellow,  intermixed 
with  various  shades  of  gray  and  red.  The  rocks  are  constantly  crumb- 

ling down,  leaving  steep  ridges  and  sharp  pinnacles  hundreds  of  feet  in 
height,  standing  out  from  the  walls.  I  found  it  impossible  to  follow  the 
bed  of  the  stream,  the  steep  and  slippery  side  affording  no  footing  what- 

ever, and  crumbling  at  the  slightest  touch.  A  view  of  the  canon  from 
any  point  is  very  impressive,  particularly  so  from  the  foot  of  the  great 
fall.  After  ascending  from  the  canon  I  followed  its  eastern  crest  sev- 

eral miles  down,  finding  that  the  depth  increased  rapidly,  owing  to  the 

rising  ground  on  approaching  the  cut  through  the  "Elephant's  Back," 
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and  also  to  the  descent  of  the  river,  down  numerous  cascades  along  its 
channel.    The  views  at  all  times  were  grand  and  magnificent. 

August  2L — We  have  suffered  a  few  days  past  from  the  buffalo  gnat, 
a  small  fly,  which  attacks  men  and  horses,  causing  severe  swelling  and 
itching.  We  encountered  them  in  the  greatest  numbers  near  the  outlet 
of  the  lake,  and  brought  some  of  them  with  us  to  this  camp.  They  are 
the  first  insects  that  have  given  ns  serious  annoyance. 

From  our  camp  at  the  falls  we  struck  across  to  the  northeast  toward 
the  valley  of  the  East  Fork,  making  only  nine  miles  the  first  day,  owing 
partly  to  a  late  start,  caused  by  the  straying  of  several  animals  just  be 
fore  packing.  Our  course  was  along  the  valley  of-  Sour  Creek,"  so  named 
from  its  perceptibly  acid  taste.  The  country  was  at  first  generally  open, 
though  soon  after  passing  a  ridge  and  valley  covered  with  steam  jets 
the  hills  become  more  heavily  timbered.  On  reaching  a  fine  valley  with 
cold  streams  coming  in  from  the  southeast,  I  went  into  camp  for  the 
night,  and  early  on  the  morning  of  the  25th  resumed  the  march  toward 
the  East  Fork,  continuing  in  a  northeasterly  direction.  Very  little  was 
known  of  the  intervening  country,  though  it  was  generally  understood 
that  a  high  mountain  range  would  have  to  be  crossed  ;  that  there  were 
deep  and  rugged  ravines,  with  masses  of  heavy  timber  to  be  passed 
through.  The  animals  were  nearly  worn  out,  and  I  almost  regretted  this 
detour  from  a  straight  line  to  Fort  Ellis.  We  followed  up  for  two  miles 
a  branch  of  the  creek  on  which  we  had  encamped,  through  groves  of 
spruce,  with  open  parks  at  intervals.  The  whole  region  is  filled  with 
signs  of  warm  spring  formation  and  brimstone  basins,  with  occasional 
swamps  of  volcanic  mud.  On  leaving  the  open  valley  the  woodabonnded 
with  game-tracks,  several  elk  and  deer  being  seen  just  in  advance  of  our 
train.  We  now  entered  a  forest  of  fallen  timber,  and  ascended  a  high 
ridge  about  800  feet  in  elevation,  thence  across  a  swift  stream  flowing 
over  a  bed  of  yellow  lava. 

Beyond  the  next  ridge  was  found  another  'pretty  stream,  having  .-; 
white  chalky  bottom.  Both  flow  into  the  grand  canon  of  the  Yellow- 

stone. Steaming  sulphur-jets  were  discovered  on  the  banks  of  White 
Creek.  We  now  began  the  ascent  of  the  mountain-chain,  following  up 
the  valley  of  a  small  cold  stream  coming  in  from  the  east.  The  banks 
on  either  side  of  this  valley  are  800  feet  in  height.  This  ravine  led 
far  up  the  ridge,  where,  after  climbing  a  short  steep  ascent,  we  found 
ourselves  on  the  crest  of  the  divide  between  the  Yellowstone  and  the 
East  Fork,  30,000  feet  above  the  sea  and  2,000  feet  above  the  valleys  of 
these  rivers.  The  descent  of  the  valley  of  the  East  Fork  was  over  a 
rolling  country,  a  good  deal  cut  up  by  ravines  and  water-courses. 
The  distance  from  the  crest  of  the  ridge  to  the  valley  was  about  six  miles, 
and  the  difference  of  elevation  2,300  feet.  The  last  two  miles  were  very 
steep  and  rocky,  and  severely  worried  the  animals.  The  horse  of  one 
of  the  escort  gave  out  before  ascending  the  crest  of  the  divide,  and  had 
to  be  abandoned.  We  entered  the  valley  at  the  junction  of  two  branches 
of  the  East  Fork,  one  coming  in  from  the  east,  the  other  from  the 
southeast.  The  valley  at  the  forks  of  this  stream  is  four  miles  wide, 
and  is  a  rolling  prairie,  with  groves  of  trees  and  thickets  of  willows 
along  the  river  banks.  The  larger  branch  forks  about  three  miles  up. 
and  still  a  few  miles  above  breaks  into  numerous  small  streams,  finding 
their  sources  in  the  high  mountain  range  to  the  east.  Many  peaks  Of 
this  range  are  distinctly  seen  from  this  part  of  the  valley.  They  are 
very  conspicuous,  rising  probably  more  than  12,000  feet  above  the  sea. 
I  expected  to  have  met  Dr.  Hay  den's  party  in  this  valley,  but  saw  his 
train  depart  down  the  river  just  as  1  descended  the  mountain.     Numer- 
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ous  bauds  of  antelope  were  seen  skipping  over  the  prairie  while  we  re- 
mained in  the  valley. 

August  2G. — I  had  intended  sending  the  train  down  the  valley  and 

across  the  Yellowstone  Biver  to-day,  while  I  would  overtake  it,'  after ascending  one  of  the  mountain- spurs  in  this  vicinity  for  observations 
upon  the  surrounding  country.  But  as  the  morning  broke  dark  and 
rainy,  the  latter  part  of  my  plan  was  abaudoned,  and  I  accompanied  the 
train  on  its  march  down  the  valley.  We  kept  along  the  foot  of  the  hills, 
on  the  southern  side  of  the  river,  avoiding  swamps  and  stony  places 
nearer  the  stream.  The  valley  is  from  two  to  five  miles  wide,  the  soil 
generally  poor,  except  immediately  along  the  river's  banks,  where  many 
of  its  terraces  are  fertile,  and  would  probably  answer  well  for  general 
farming  purposes.  The  mountains  on  either  side  continue  down  to  the 
Yellowstone  Valley,  though  broken  by  ravines,  through  which  issue 
small  mountain  streams.  The  largest  of  these  joins  the  East  Fork  near 
its  mouth,  coming  in  from  the  northeast,  and  is  called  "  Slough  Creek." 
We  crossed  the  Yellowstone  upon  the  bridge  noted  on  my  route  up  the 
river,  and  halted  near  the  old  camp  at  Meadow  Brook.  Here  the  tents 
were  pitched  and  we  remained  over  the  following  day,  allowing  the  ani- 

mals to  obtain  food  and  rest.  Two  packers  crossed  the  river  and  re- 
turned the  next  day,  bringing  with  them  the  carcasses  of  an  elk  and 

deer.  We  were  now  provided  with  fresh  meat  for  the  remainder  of  the 
journey. 

August  158. — We  set  out  upon  the  return  to  Fort  Ellis  by  the  same  trail 
over  which  we  passed  more  than  a  month  ago.  Ascending  the  moun- 

tain's side,  familiar  objects  met  the  view  at  every  step.  We  soon  reached 
the  little  canon  at  the  crest  of  a  mountain  1,400  feet  above  our  camp  of 
Meadow  Brook.  Making  a  cut-off  here,  we  passed  over  a  hill  literally 
covered  with  agates,  many  beautiful  specimens  of  which  I  gathered  as 
I  passed  along.  Thence  across  Black-Tail  Deer  Creek,  down  the  canon 
of  Gardner's  Eiver,  and,  arriving  at  the  "Soda  Mountain,"  camped  at 
the  foot  of  its  eastern  slope,  in  a  small  ravine  containing  a  spring  of 
cold  water.  A  luxurious  bath-tub  has  been  hollowed  from  the  slope  of 
the  rock,  having  both  hot  and  cold  water  conducted  to  it,  in  which  I 
took  a  delicious  bath.  My  impressions  of  this  mountain  of  springs, 
formed  a  month  ago,  were  not  quite  realized  now •  still,  it  is  very  beauti- 

ful, and  should  be  classed  among  the  first  natural  curiosities  of  this  re- 
gion. As  we  passed  down  the  valley  the  following  day,  to  the  little 

canon  of  the  Yellowstone,  the  trail  seemed  very  easy.  The  hill  sides  are 
barren,  the  grass  dried  up,  and  the  contrast  from  the  luxuriant  vegeta- 

tion of  the  lake  basin  was  very  marked.  All  the  objects  were  very  fa- 
miliar; the  Devil's  Slide,*its  parallel  walls  extending  out  a  hundred  feet 

beyond  the  mountain's  side,  and  rising  upward  800  feet  or  more.  Fur- 
ther on  the  trail  winds  along  the  river's  bank,  passes  lake  "Seven," and 

descends  into  the  canon,  where  we  camped  on  our  route  up.  I  passed 
by  this  spot  and  entered  the  farther  valley,  hoping  that  the  grass  there 
would  be  less  withered,  it  being  traversed  by  a  mountain  stream.  We 
here  halted  for  the  night.  Another  of  the  horses  which  had  been  fail- 

ing for  several  days,  was  abandoned  a  few  miles  back,  near  the  "Devil's 
Slide."  Our  progress  was  not  rapid  on  the  return,  owing  to  the  ex- 

hausted condition  of  the  animals,  and  we  could  make  but  twelve  or  fif- 
teen miles  a  day.  It  was  fortunate  that  the  route  was  not  extended  fur- 
ther, for  in  that  case  I  should  have  lost  several  more  horses.  The  mules 

endured  the  march  much  better,  and,  had  they  not  suffered  from  sore 
backs,  caused  by  too  narrow  saddles,  would  have  returned  in  as  fine 
condition  as  when  they  started.  The  horses  were  too  large  for  such  ser- 

vice,* ponies  would  have  endured  the  hardships  much  better. 
S.  Ex.  00   4 
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Another  clay's  march  brought  us  to  Bottler's  Ranch,  and  in  two 
more  we  reached  Fort  Ellis,  where  we  arrived  about  noon  on  the  1st  of 
September. 

Through  the  courtesy  of  Major  Forsyth,  quartermaster  at  Fort  Ellis, 
I  visited  with  him  the  Crow  Indian  Agency  on  the  Yellowstone,  thirty- 
five  miles  from  Fort  Eliis.  The  entire  Crow  Nation  and  a  portion  of  the 
Nez  Ferces  had  just  come  in  to  receive  their  annuities  from  Major  Pease, 
the  agent  of  these  Indians.  The  agency  consists  of  a  large  stockade 
containing  several  store-houses — quarters  for  the  agent  and  his  assist- 

ants, the  trader,  and  interpreter.  A  school  for  teaching  the  Crows  has 
been  established  under  the  charge  of  Mr.  Ainsworth.  The  Crow  Nation 
numbers  about  three  hundred  lodges  and  musters  eight  or  nine  hundred 
warriors.  The  men  are  generally  fine-looking,  tall  and  straight,  many  of 
them  six  feet  in  height.  The  "Iron  Bull,"  one  of  the  most  important 
chiefs,  is  a  good-natured  and  genial  fellow,  and  was  not  afraid  of  having 
his  photograph  taken.  Several  of  the  others  submitted  to  the  ordeal 
also,  but  most  of  them  had  superstitious  ideas  against  it.  We  forded 
the  Yellowstone,  going  to  and  returning  from  the  agency,  at  one  of  the 
several  fords  which  are  found  about  seven  miles  above  it.  These  fords 
are  all  difficult,  the  current  of  the  river  being  very  swift  and  the  bottom 
covered  with  large  boulders.  At  this  season  the  depth  was  about  three 
feet  at  the  fords.     In  high  stages  of  the  river  a  ferry  is  used. 

Immediately  after  my  visit  to  the  Crow  Agency  I  bade  good-bye  to  Fort 
Ellis,  where  I  had  been  most  kindly  received  and  hospitably  entertained 
by  Brevet  Colonel  and  Major  E.  M.  Baker  and  the  other  officers  of  the 

post. 
I  left  Fort  Ellis  on  the  morning  of  the  Gtli,  taking  the  stage  for  He- 

lena. I  followed  the  general  course  of  the  West  Gallatin  for  twenty 
miles  to  Gallatin  City,  at  the  junction  of  the  three  forks,  viz,  the  Gal- 

latin, Madison,  and  Jefferson  rivers,  which  unite  at  this  point  and  form 
the  Missouri.  Beyond,  the  stage-road  passes  over  a  rolling  country  in  a 
westerly  direction,  the  Missouri  appearing  in  view  at  several  points  along 
the  route. 

Eighty -five  miles  beyond  the  Gallatin  I  reached  Helena,  arriving  there 
in  the  evening.  This  city,  like  all  mining  towns,  grew  up  by  accident, 
and  is  crowded  into  a  narrow  gulch  at  the  foot  of  the  mountains.  A 
fine  open  country  stretches  northward  to  the  Missouri  River.  I  remained 
over  here  one  day  and  visited  the  gold  mines  at  Unionville,  a  few  miles 
farther  up  the  gulch.  These  mines  are  in  active  operation,  and,  to  judge 
from  the  amount  of  treasure  carried  over  the  stage-line  to  Corinne,  they 
must  be  yielding  good  returns.  Leaving  Helena  on  the  8th,  a  tedious 
stage-ride  of  four  days  and  nights  brought  me  to  Corinne,  when  1  imme- 

diately took  the  cars  to  Chicago,  Avhere  I  arrived  on  the  15th  of  Sep- 
tember. 

REPORT  OF  CAPTAIN  D.  P.  HEAP. 

Headquarters  Department  of  Dakota, 
Saint  Paul,  Minnesota,  January  23,  J  872. 

Captain:  Agreeably  to  your  request  of  January  13  I  have  written  a 
concise   account  showing   generally  how  the   survey  of  the   country 
explored  by  us  last  summer  was  conducted. 
Owing  to  the  fact  that  everything  taken  on  this  reconnaissance 

had  to  be. transported  by  pack-animals,  we  were  limited  in  our  choice  of 
surveying  and  astronomical  instruments  to  those  which  could  most 
easily  be  carried  and  be  least  likely  to  get  out  of  order.     Our  astronom- 
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ical  instruments  were  two  sextants,  an  artificial  horizon,  and  two  chro- 
nometers— one  mean-solar  and  one  sidereal. 

The  instruments  for  keeping  the  trail  were  two  prismatic  compasses 
and  an  odometer-cart,  drawn  by  a  horse ;  it  was  so  narrow  it  would  go 
wherever  a  horse  could,  and  consisted  of  a  pair  of  shafts,  a  steel  axle, 
and  two  velocipede  wheels ;  it  was  light,  but  strong,  and  answered  the 
purpose  well. 

Observations  for  latitude  were  taken  at  every  camp  if  the  weather 
permitted.  From  Fort  Ellis  to  camp  at  Meadow  Brook,  near  east  fork 

of  the  Yellowstone,  the  same  trail  w^as  taken  both  going  and  returning, 
thus  giving  opportunities  of  correcting  errors  made  the  first  time  going 
over  it. 
From  camp  at  Meadow  Brook  to  Yellowstone  Lake  the  trail  was  on 

one  side  of  Yellowstone  Biver  going  and  on  the  other  returning,  this 
enabled  us  to  plot  the  river  quite  accurately. 

At  our  first  camp,  on  Yellowstone  Lake,  Mount  Sheridan  could  be  seen 
due  (magnetic)  south  of  us.  The  difference  of  latitude  between  this  camp 
and  a  camp  near  the  foot  of  Mount  Sheridan  gave  the  distance  between 
the  two  camps.  From  the  top  of  Mount  Sheridan  bearings  were  taken  to 
Yellow  Mount,  Mount  Hancock,  Mount  Humphreys,  camp  of  August  8 
at  Hot  Springs,  and  at  various  prominent  points  in  the  lake.  From  Yel- 

low Mount  and  mount  near  Mount  Humphreys  these  same  points  in  the 

lake  wrere  located,  and  from  this  latter  mountain  Mount  Hancock  could 
also  be  seen.  The  latitude  of  camp  at  Steamboat  Springs  was  carefully 
determined  by  several  observations,  and  bearings  taken  to  Mount  Sher- 

idan and  numerous  points  in  the  lake.  Then  there  were  a  large  num- 
ber of  well-defined  points  nearly  all  around  the  lake,  and  the  bearings 

were  so  taken  that  their  relative  positions  were  mutually  interdepend- 
ent.  From  thence  the  general  shape  of  the  lake  was  well  defined,  im- 

portant points  in  it  well  located,  and  many  of  the  minor  details  put  in 
with  considerable  accuracy. 

The  trail  was  kept  as  carefully  as  possible,  but  the  ground  was  so 
broken,  the  road  so  winding,  and  the  country  generally  so  difficult,  that 
many  unavoidable  errors  were  made.  The  latitude  obervations  were  par- 

ticularly useful  in  correcting  these,  as  the  general  direction  of  the  march 
was  north  or  south,  the  tract  of  country  explored  being  included  between 
the  one  hundred  and  tenth  and  one  hundred  and  eleventh  meridian 

of  longitude  and  extending  from  the  forty-fourth  nearly  to  the  forty- 
sixth  parallel  of  latitude.  The  observations  for  latitude  were  generally 
on  Polaris  off  the  meridian  or  by  meridian  altitudes  of  the  sun;  when 
possible  both  kinds  of  observations  were  taken  at  the  same  camp,  the 
latter  being  preferred,  and  as  a  rule  they  agreed  quite  closely.  Obser- 

vations for  time  were  almost  always  on  the  sun,  occasionally  on  a  star, 
Arcturus  being  generally  selected.  My  assistant,  Mr.  W.  H.  Wood,  and 
myself  each  took  about  the  same  number  of  observations  during  the 
trip.    The  trail  was  kept  by  Mr.  W.  H.  Wood  and  Mr.  H.  G.  Prout. 

The  astronomical  computations  were  made  and  the  work  plotted  in 
the  field.  On  my  return  to  this  office  the  computations  were  re-examined 
and  the  work  replotted  by  Mr.  Wood  and  myself. 

Inclosed  is  a  sketch  showing  the  principal  points  and  the  bearings 
taken  from  them  as  stated  above. 

Very  respectfully,  your  obedient  servant, 
D.  P.  HEAP, 

Captain  of  Engineers. 
Captain  J.  W.  Barlow, 

Corps  of  Engineers,  Chicago,  Illinois. 
O 
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LETTER 
FROM 

THE  CHIEF  CLERK  OF  THE  WAR  DEPARTMENT, 
TRANSMITTING 

A  report  upon  the  reconnaissance  of  Northwestern  Wyoming,  made  in  the 
summer  of  1873  by  Captain  William  A.  Jones,  Corps  of  Engineers, 

The  Chief  Clerk  of  the  War  Department,  in  the  absence  of  the  Secretary 
of  War,  has  the  honor  to  transmit  to  the  House  of  Representatives,  in 
compliance  with  resolution  of  the  House  of  the  20th  ultimo,  report  of  a 
reconnaissance  made  by  Captain  W.  A.  Jones,  Corps  of  Engineers,  in  the 
year  1873,  for  a  wagon-road  from  the  line  of  the  Union  Pacific  Railroad, 
in  Wyoming  Territory,  to  the  Yellowstone  National  Park  and  Fort 
Ellis,  Montana  Territory,  together  with  letter  of  the  Chief  of  Engineers, 
of  the  13th  instant,  transmitting  the  same. 

H.  T.  CROSBY, 

Chief  Cleric. 
War  Department,  June  16,  1874. 

Office  of  the  Chief  of  Engineers, 
Washington,  D.  C,  June  13,  1874. 

Sir:  In  compliance  with  the  reference  to  this  Office  of  a  resolution  of 
the  House  of  Representatives  of  the  20th  ultimo,  I  have  the  honor  to 
transmit  herewith  a  copy  of  a  report  of  a  reconnaissance  of  Northwestern 
Wyoming,  made  in  the  summer  of  1873,  by  Captain  W.  A.  Jones,  Corps 
of  Engineers,  chief  engineer  of  the  Department  of  the  Platte,  under  the 
orders  of  Brig.  Gen.  E.  O.  C.  Ord,  commanding  that  department. 

It  would  appear  from  the  report  of  Captain  Jones  that  the  wagon-road 
to  Montana,  by  the  Yellowstone  Park,  proposed  by  him,  would  open  a 
route  that,  whatever  may  be  the  advantages  of  the  Missouri  River  route, 
would  tend  to  keep  down  rates,  and  would  prove  advantageous  to  the 
Government  in  the  transportation  of  military  and  Indian  supplies. 

The  route  passes  the  military  posts  of  Camp  Stambaugh  and  Camp 
Brown  and  the  Crow  Indian  agency,  and  is  stated  to  be  the  shortest 
and  most  practicable  route  to  the  Yellowstone  Park  and  Montana  ;  trav- 

ersing a  fine  mineral  and  agricultural  country  in  the  Wind  River  Val- 
ley ;  an  extensive  area  of  well-timbered  and  well-watered  country  about 

the  upper  valleys  of  the  Snake  and  Yellowstone  Rivers,  where  the  soil  is 
fertile  and  the  rain  falls  equably  through  the  season ;  and  also  a  fine  agri- 

cultural country  in  the  valley  of  the  Yellowstone  below  the  falls. 
It  would  give  an  outlet  to  the  mineral  and  agricultural  resources  of 

Montana,  which  is  stated  by  Captain  Jones  to  be  one  of  the  most  pro- 
ductive mining  regions  of  the  West ;  and,  in  that  connection,  it  is  to  be 

H.  Ex.  285   1 



2  RECONNAISSANCE    OF    NORTHWESTERN    WYOMING. 

noted  that  this  route  would  save  two  hundred  and  fifty  miles  of  railroad 
transportation,  or  the  distance  from  Point  of  Bocks  toCorinne,  which  is 
the  present  point  of  departure  on  the  Union  Pacific  Railroad  for  the 
posts  in  Montana. 

Very  respectfully,  your  obedient  servant, 
A.  A.   HUMPHREYS, 

Brigadier- General  mid  Chief  of  Engineers. 
Hon.  Wm.  W.  Belknap, 

Secretary  of  War. 

Unexpected  delay  has  occurred  in  the  copying  of  the  maps  by  which 
the  report  is  accompanied,  and  they  will  be  transmitted  within  a  few 
days. 

Headquarters  Department  of  the  Platte, 
Office  of  the  Engineer  Officer, 

Omaha,  JSebr.,  May  9,  1874. 

Sir  :  I  have  the  honor  to  transmit  herewith  my  final  report  upon  the 
military  reconnaissance  of  Northwestern  Wyoming,  made  during  the 
summer  of  1873. 

1  take  great  pleasure  in  thanking  my  associates  in  the  field-work  for 
their  uniform  courtesy  and  devotion  to  duty;  the  officers  of  the  depart- 

ment staff  for  their  kindly  and  efficient  assistance  while  I  was  prepar- 
ing my  outfit  for  the  field ;  the  officers  and  men  of  Company  1,  Second 

Cavalry,  for  their  constant  and  willing  assistance;  Lieut.  R.  H.  Young, 
Fourth  Infantry,  for  his  extremely  arduous  and  efficient  services  as 
acting  assistant  quartermaster  and  assistant  commissary  of  subsistence 
for  the  expedition  ;  and  Mr.  Charles  Curtis,  pack-master,  for  his  untiring 
energy  and  enthusiastic  devotion  to  duty. 

The  report  is  accompanied  by  the  following  reports,  viz  : 
Botany,  by  Dr.  C.  C.  Parry  ; 
Geology,  by  Professor  T.  B.  Com  stock  ; 
Astronomy,  by  Lieut.  S.  E.  Blunt,  Thirteenth  Infantry  ; 
Entomology,  by  J.  D.  Putnam  ;  and 
One  map  (in  the  preparation  of  which  valuable  information  was  ob- 

tained from  the  maps  of  Professor  Hay  den  and  Captains  Barlow  and 
Heap,  United  States  Engineers)  showing  the  region  traversed,  and 

forty-nine  trail-maps,  showing,  on  a  large  scale,  the  topography  along- 
each  day's  inarch. 

Considering  the  extremely  successful  results  in  that  field,  the  report 
upon  botany  is  rather  more  meager  than  I  had  anticipated.  Ten  new 
species  were  collected,  none  of  which  are  described. 

Dr.  Heizmann's  report  upon  mineral  and  thermal  waters  has  not  yet 
reached  me;  delayed,  I  suppose,  by  his  sickness.  It  will  be  transmitted 
as  soon  as  I  receive  it.  * 

In  conclusion,  permit  me,  sir,  to  thank  you  for  your  kindly  interest  and 
constant  and  intelligent  assistance,  to  which  much  of  our  success  must 
be  ultimately  attributed. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 
W.  A.  JONES, 

Captain  of  Engineers. 
Brig.  Gen.  E.  O.  C.  Ord, 

Commanding  Department  of  the  Platte. 

*  Report  since  received,  and  is  appended  hereto. 
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Headquarters  Department  of  the  Platte, 
Omaha,  Nebr.,  May  11,  1874. 

Sir  :  Captain  Jones's  report  and  accompanying  maps  of  an  exploration 
of  Northwestern  Wyoming  are  herewith  inclosed.  He  received  from  me, 
besides  the  written  instructions  stated  in  the  report,  verbal  directions 
to  find,  if  possible,  a  good  route  from  the  south,  via  the  Wind  River  Val- 

ley and  Upper  Yellowstone,  into  Montana,  which  the  report  shows  he 
accomplished. 
The  trail-maps  give  a  correct  and  detailed  picture  of  the  country 

passed  over ;  the  reports  of  the  geologist  and  botanist,  with  Captaiu 
Jones's  description,  explain  its  resources  and  capacity  to  support  a  large 
population,  and  show  that  the  couutry  to  the  south  and  west,  and  in  the 
vicinity^  of  Yellowstone  Lake,  will  not,  for  agricultural  purposes,  require 
irrigation,  as  does  the  most  of  Wyoming  and  Montana. 

Valuable  minerals  were  found,  especially  in  the  Wind  River  and 
Shoshone  Mountains. 
The  fact  that  this  route,  north  of  the  Wind  River  Valley,  passes 

through  a  timbered  country,  over  which  the  mild  southwest  winds 
prevail  in  winter,  renders  it  probable  that,  even  at  great  elevations,  it 
is  not  liable  to  drifting  snows.  Its  shortness  compared  with  the  pres- 

ent traveled  route  via  Corinne,  the  mildness  of  the  climate,  fertility  of 
the  soil,  and  abundance  of  water,  coal,  wood,  &c,  in  the  Wind  River  Valley, 
are  strong  reasons  for  opening  the  route  for  the  use  of  the  military  posts, 
and  the  people  of  Montana,  which  section  is  languishing  for  the  want  of 
an  outlet  for  its  valuable  mineral  and  agricultural  productions. 

I  therefore  recommend  that  Congress  be  asked  for  an  appropriation 
of  $60,000  to  open  a  wagon-road  from  Camp  Brown,  or  some  convenient 
point  on  the  Union  Pacific  Railroad,  to  Fort  Ellis,  or  Helena,  Montana. 

I  am,  sir,  very  respectfully,  vour  obedient  servant, 
E.  O.  C.  ORD, 

Brigadier-  General  Commanding. 

The  Adjutant-General  United  States  Army, 
Through  Headquarters  Military  Division 

of  the  Missouri,  Chicago,  III. 

[First  indorsement.] 

Headquarters  Military  Division  of  the  Missouri, 
Chicago,  May  15,  1874. 

Respectfully  forwarded  to  the  headquarters  of  the  Army. 
P.  H.  SHERIDAN, 

Lieutenant-  General  Commanding. 

[Second  indorsement.] 

Headquarters  of  the  Army, 
Washington,  May  18,  1874. 

Respectfully  forwarded  to  the  Adjutant-General. 
By  command  of  General  Sherman  : 

WILLIAM  D.  WHIPPLE, 

Assistant  Adjutant-  General. 
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[Third  indorsement.] 

War  Department,  Adjutant-General's  Office, 
Washington,  May  19,  1874. 

Respectfully  referred  to  the  Chief  of  Engineers.     To  be  returned. 
E.  D.  TOWNSEND, 

Adjutant-  General. 

Chicago,  May  16,  1874. 

Colonel:  The  inclosed  order*  was  issued  in  order  to  give  Capt. 
William  A.  Jones,  Engineer  Corps,  a  chance  to  have  his  work  of  last 
suminer  published ;  but  I  wish  it  to  be  distinctly  understood  that  I  in 
no  manner  can  indorse  the  contemplated  road  from  the  Point  of  Rocks, 
on  the  Union  Pacific  Railroad,  to  Fort  Ellis,  via  Yellowstone  Lake,  as  a 
military  necessity. 

If  the  Government  desire  to  make  appropriation  for  the  benefit  of  the 
mining  population  at  Atlantic  City,  and  the  settlers  in  and  about  Camp 
Brown  in  the  Popo  Agie  Valley,  I  have  no  objection;  but  I  am  not  pre- 

pared to  give  even  a  shadow  of  support  to  anything  so  absurd  as  the 
military  necessity  for  such  a  road. 

The  land-transportation  now,  via  Carroll  on  the  Missouri  River,  to 
Fort  Ellis  is  only  two  hundred  and  twenty  miles,  over  a  good  road. 

I  am,  colonel,  very  respectfully,  your  obedient  servant, 
P.  H.  SHERIDAN, 

Lieutenant-  General  Commanding. 
Col.  W.  D.  Whipple, 

Assistant  Adjutant- General, 
Headquarters  of  the  Army,  Washington,  D.  C. 

£First  indorsement.] 

Headquarters  of  the  Army, 
Washington,  May  19,  1874. 

Official  copy  respectfully  forwarded  to  the  Secretary  of  War. 
W.  T.  SHERMAN, 

General. 

^Second  indorsement.] 

War  Department,  Adjutant-General's  Office, 
Washington,  May  20,  1874. 

Respectfully  referred  to  the  Chief  of  Engineers,  to  whom  was  referred 
the  report  of  Captain  Jones  of  his  explorations  in  Northwestern  Wyo- 

ming, on  the  19th  instant.    To  be  returned. 
By  order : 

E.  D.  TOWNSEND, 

Adjutant-  General. 

*  Special  Order  No.  30,  Headquarters  Military  Division  of  the  Missouri,  May  15,  1874. 



GENERAL     REPORT 

CHAPTER    I. 

DESCRIPTIVE    JOURNAL. 

Fort  Bridger — Pacific  Springs — Hostile  Indians — South  Pass— Sweetwater  River — 
Camp  Stambaugh — Camp  Brown— Shoshonee  agency — Hot  Sulphur  Spring — Wind 
River — Owl  Creek  Mountains — Valley  of  the  Big  Horn — Discovery  of  the  Sierra 
Shoshonee— Ascent  of  the  Washakee  Needles— Shoshonee  Village — Washakee— Indian 
Scouts — Stinking  water  River — Crossing  the  Sierra  Shoshonee — Stinkingwater  Pass — 
Yellowstone  Lake — Great  Falls  on  Grand  Canon — Explanation  of  origin— Hot  Springs 
on  Orange  Creek— Great  Hot  Springs  on  Gardiner's  River — Description  and  explana- 

tion— Fossil  gas-bnbbles — Amethyst  Mountain — Fossil  trees  with  hollows  containing 
crystals  of  amethyst— Geyser  basins — Yellowstone  Lake — "Our  Twenty -eighth 
Hop" — Ascent  of  Mount  Sheridan — A  deserted  camp — Trouble  with  Indian  scouts — 
Upper  Yellowstone  River — Discovery  of  "Two-Ocean  Water" — The  Three  Tetons — 
Discovery  of  Togwotee  Pass — Teton  Basin — Head  of  Wind  River — Return  to  Camp 
Brown. 

[Special  Orders  No.  80. — Extract.! 

Headquarters  Department  of  the  Platte, 
Omaha,  Neb.,  May  15, 1873. 

4.  Capt.  William  A.  Jones,  Corps  of  Engineers,  will  proceed  as  soon  as  practicable 
to  Northwestern  Wyoming,  and  there  make  a  reconnaissance  of  the  country  within  the 

territory  about  the  headwaters  of  the  Snake,  Green,  Big  Horn,  Grey  Bull,  Clark's  Fork, 
and  Yellowstone  Rivers.     He  will  orgauize  and  equip  his  party  at  Fort  Bridger. 
Second  Lieut.  S.  E.  Blunt,  Thirteenth  Iufautry,  will  accompany  Captain  Jones  as 

assistant. 
Assistant  Surgeon  C.  L.  Heizmann,  United  States  Army,  will  report  to  Captain  Jones 

for  duty  with  the  expedition,  and  to  the  commanding  officer  of  the  escort  as  medical 
officer  for  the  troops. 

The  acting  assistant  quartermaster  and  assistant  commissary  of  subsistence  appointed 
by  the  commanding  officer  of  the  escort  for  his  troops  will  perform  the  duties  of  assist- 

ant quartermaster  and  assistant  commissary  of  subsistence  for  the  expedition. 

5.  Company  I,  Second  Cavalry,  (Noyes's,)  is  detailed  as  escort  for  the  reconnaissance 
of  Northwestern  Wyoming  by  Captain  Jones,  Corps  of  Engineers.  The  company  will 

proceed  by  rail  on  the  4th  proximo  to  join  Captain  Jones's  party  at  Fort  Bridger. 
The  Quartermaster's  Department  will  furnisn  the  necessary  transportation. 

8.  Second  Lieut.  R.  H.  Young,  Fourth  Infantry,  will  report  in  person  to  Capt.  H.  E 
Noyes,  Second  Cavalry,  for  temporary  duty  with  his  company. 

#  *  *  *       .  *■  *  * 

By  command  of  Brigadier-General  Ord. 
GEO.  D.  RUGGLES, 

Assistant  Adjutant-General. 

In  compliance  with  the  above  order  I  organized  an  expedition  in 
Omaha,  Nebr.,  consisting  of  the  following  persons,  viz  :  Professor  T.  B. 
Comstock,  geologist ;  Dr.  C.  0.  Parry,  clerk,  botanist,  and  meteorolo 
gist;  Assistant  Surgeon  0.  L.  Heizmann,  U.  S.  A.,  chemist;  Second 
Lieut.  S.  E.  Blunt,  Thirteenth  Regiment  of  Infantry,  astronomer: 
Second  Liout.  R.  H.  Young,  Fourth  Regiment  of  Infantry,  acting  assist- 

ant quartermaster  and  assistant  commissary  of  subsistence  ;  four  topog- 
raphers, one  astronomical  assistant,  one  meteorological  assistant,  three 

general  assistants,  one  chief  packer,  two  guides,  and  two  laborers. 
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The  party  was  concentrated  and  went  into  camp  at  Fort  Bridger. 
Wyoming,  June  5,  the  escort  joining  the  same  date.  The  officers  on 
duty  with  the  latter  were  Capt.  H.  E.  Noyes,  Lieutenants  0.  T.  Hall, 
F.  W.  Kingsbury,  and  R.  IT.  Young. 

The  sum  of  $8,000  had  previously  been  allotted  to  me  from  the  appro- 
priation for  "  surveys  for  military  defenses,"  for  the  purpose  of  making 

the  reconnaissance,  aud  proved  sufficient. 

The  transportation,  as  furnished  by  the  Quartermaster's  Department, 
consisted  of  eight  wagons  and  sixty-six  pack  and  saddle  mules,  iu  charge 
of  one  pack-master  and  ten  packers ;  also  three  six-mule  teams  and 
wagons  were  turned  over  to  me  for  transfer  to  Camp  Stambaugh. 

Until  June  12,  the  time  was  occupied  in  equipping  the  party,  making 
final  preparations  for  the  march,  and  completing  the  preparatory  work 
of  the  several  field-parties.  From  Colonel  Flint,  the  commanding  officer 
of  the  post,  I  received  the  most  cordial  and  hearty  assistance,  which 
contributed  not  a  little  toward  our  success. 

An  expedition  for  an  ascent  of  the  Uintah  Mountains,  at  the  head  of 

Henry's  Fork,  was  sent  out,  but  on  account  of  the  great  quantity  of 
snow  and  the  limited  time  at  their  disposal,  was  obliged  to  return  un- 

successful. On  the  0th  of  June  the  water  rose  so  high  in  Black's  Fork 
as  to  force  us  to  abandon  our  first  camp  and  seek  a  drier  one. 

Thursday,  June  12. — The  expedition  broke  camp  at  8  a.  m.  and  took 
up  its  line  of  march,  moving  northeasterly  to  the  Big  Muddy  River,  a 
distance  of  eighteen  miles. 

On  the  march  the  party  was  organized  as  follows  :  geologist,  with 
one  assistant ;  meteorologist,  with  two  assistants ;  astronomer,  with  one 
assistant;  medical  officer,  with  a  complete  outfit  for  the  analysis,  in  the 
field,  of  mineral  and  thermal  waters  and  gases;  chief  topographer,  with 
two  parties  of  two  each,  one  on  the  general  triangulation  and  the  other 
in  charge  of  the  odometer  measurements  and  general  description  of  the 
line  of  march.  The  odometers  (three)  were  carried  on  a  wheel  attached 
to  a  pair  of  shafts,  arranged  for  facility  in  moving  over  bad  trails 
through  timber. 

The  train,  consisting  of  eleven  wagons  with  the  packers  as  teamsters, 
was  in  charge  of  Lieut.  R.  H.  Young,  acting  assistant  quartermaster  for 

the  expedition.  These  wagons  carried  a  four  months'  supply  of  pro- 
visions, a  complete  outfit  for  a  pack-train,  and  ten  days'  half-forage,  be- 

sides the  usual  stores  and  camp-equipage.  All  supplies  and  train-ma- 
terial were  concentrated  at  Fort  Bridger  in  preference  to  the  Wind 

River  posts,  because  of  the  greater  certainty  with  which  it  could  be 
done  in  a  limited  space  of  time. 

The  triangulation  was  carried  <*n  with  a  small  transit-theodolite,  start- 
ing from  points  established  by  me  in  1871,  and  using  the  prominent 

landmarks  along  the  route  as  signals.  The  system  worked  well,  the  to- 
pographers having  no  difficulty  in  keeping  up  with  the  column  in  auy 

march  it  could  make.  The  odometers  did  not  work  well,  three  of  them 
on  the  same  wheel  failing  to  record  a  like  number  of  revolutions  or  even 
any  approach  to  it. 

The  unusually  high  water  in  Black's  Fork  had  seriously  undermined 
the  abutments  of  the  bridge  north  of  the  post,  but  fortunately  nine  of 
the  wagons  crossed  it  with  safety.  The  tenth  broke  through,  but  was 
quickly  rescued,  and  the  hole  repaired,  valuable  and  timely  assistance 
being  rendered  by  Captain  Noyes  and  his  command. 

The  line  of  march  lay  across  the  country  known  as  Colorado  Desert, 
flanking  the  southeastern  extremity  of  the  Wind  River  Mountains,  and 
thence  following  up  the  Wind  River  Valley  to  Camp  Brown.    As  far  as 
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these  mountains  the  region  is  almost  rainless,  but  the  extraordinary 
spring  rains  had  extended  over  it  and  fallen  as  snow  in  the  surrounding 
mountains  in  enormous  quantities.  Asa  consequence,  the  streams  were 
swollen  to  a  remarkable  extent,  and  rendered  well-nigh  impassable. 

At  this  camp  there  is  no  wood,  but  little  grass,  and  the  water  was 
excessively  muddy. 

Friday,  June  13. — Broke  camp  early  and  commenced  the  passage  of 
the  Big  Muddy.  This  was  attended  with  great  difficulty,  as  the  stream, 
barely  fordable,  was  running  very  swiftly,  and  the  bottom  was  soft. 
The  first  wagon  mired  in  the  rapid  current,  and  the  mules  were  rescued 
with  much  difficulty,  great  skill  and  energy  being  displayed  by  the 
men  in  charge.  After  this  accident  a  line  was  led  from  each  wagon  to 

the  opposite  bank  and  manned  by  Captain  Noyes's  men,  and  only  the 
best  teams  hitched  to  them.  The  passage,  though  tedious,  was  effected 

successfully,  and  a  march  of  13.2  miles  made  to  Ham's  Fork  by  3.30  p.  m. 
Here  the  water  was  so  high  that  the  valley  was  largely  overflowed  and 
the  ford  absolutely  impalpable.  Fortunately  an  old  abandoned  bridge, 
with  its  middle  piers  washed  away,  was  found  across  the  main  channel, 
and  this  was  successfully  used  in  making  a  passage.  The  teams  were 
unhitched  and  the  wagons  lightened  to  1,000  pounds,  and  a  detachment 
from  the  escort  was  then  stationed  on  the  opposite  side,  who  drew  them 
over  the  shaky  bridge  with  great  caution  by  means  of  a  line.  The  un- 

loaded material  was  then  carried  over  by  these  men,  and  the  teams  led 
over  with  extreme  care.  There  remained  about  one-fourth  of  a  mile  of 
low  bottom,  of  alkaline  soil,  which  was  considerably  overflowed  and  cut 
up  with  sloughs,  over  which  the  greatest  difficulty  was  experienced. 
Work  continued  until  nightfall,  which  found  six  wagons  with  their 
cargoes  safely  across,  while  the  remainder  were  mired  in  the  bottom, 
which  was  strewn  with  material  unloaded  from  them. 

Good  grass  and  wood  at  this  camp. 
Saturday,  June  14. — Commencing  early,  the  passage  was  completed  by 

1  p.  m.,  but  the  men  and  animals  had  worked  so  hard  that  it  was  not 
deemed  advisable  to  make  any  march,  and  we  went  into  camp.  I  con- 

sider this  passage  quite  a  feat,  the  success  of  which  was  very  largely 
due  to  the  conception  and  energy  of  Captain  Noyes  and  to  the  untiring 
efforts  of  Mr.  Curtis,  wagon -master. 

During  the  night  some  horse-thieves,  who  had  been  prowling  around 
us,  succeeded  in  getting  two  horses  belonging  to  the  escort.  A  party 
was  sent  out  but  failed  to  find  them.  Before  leaving,  however,  the 
services  of  a  citizen  of  Granger  were  secured  to  capture  them  if  possible. 

Sunday,  June  15. — Marched  18.9  miles  to  Green  River,  which  was  at 
flood-height.     Excellent  road  and  good  camp. 

Monday,  June  16. — Moved  3.3  miles  down  the  river  to  the  stage-ferry, 
by  means  of  which  we  effected  a  crossing  by  1  p.  in.,  and  went  into  camp. 
Green  Kiver  flows  through  a  narrow  flat  valley  which  is  covered  with 
sage-brush  interspersed  with  good  meadow  near  the  water  and  on  the 
islands  in  the  stream.  Groves  of  the  inevitable  cotton- wood  are  nume- 

rous. The  stream  is  here  of  considerable  size  at  any  season  of  the 
year,  but  generally  is  fordable  at  a  few  places.     Good  camp. 

Tuesday,  June  17. — Moved  12.4  miles  to  the  Big  Sandy  and  commenced 
crossing  it  at  11  a.  m.  This  stream  was  at  flood-height,  and  the  ford 
difficult  from  moving  sands  in  deep  water.  The  wagons  were  unloaded 
and  reloaded  after  their  beds  had  been  lined  with  tarpaulins  and  tent- 
canvas.  Teams  of  eight  and  ten  mules  were  then  hitched  on,  and  they 
were  carefully  drawn  through  the  swift  current,  the  water  coming  up 
above  the  middle  of  their  beds.     The  passage  was  effected  by  2  p.  in., 
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and  we  went  into  camp.  One  mule  was  drowned.  The  two  stolen  horses 

were  brought  in  this  afternoon,  having  been  recaptured  near  Black's 
Fork.  The  country  passed  through  is  a  flat  plain  marked  by  a  few 
buttes  and  benches ;  soil  dry  and  sandy  in  many  places,  and  the  whole 
covered  with  a  thick  growth  of  sage-brush. 

Big  Sandy  River  is  a  stream  having  its  source  in  the  Wind  Eiver 
Mountains,  and  runs  through  a  narrow  sandy  valley  with  but  little 
grass  and  no  trees. 

This  camp  is  at  a  stage-station  on  the  route  from  Bryan  to  South 
Pass  City  and  the  Sweetwater  mines.     A  little  grass  and  no  wood. 

Wednesday,  June  18. — Moved  17.1  miles  to  the  second  crossing  of  the 
Big  Sandy.  The  ford  was  much  more  difficult  than  that  at  the  first 
crossing  on  account  of  holes  and  quicksands.  The  channel  was  very 
much  wider,  though  the  water  was  hardly  so  deep.  Twelve  mules  were 
hitched  to  one  wagon,  and  hauled  it  safely  across ;  but  as  this  exposed 
too  many  mules  to  the  danger  of  getting  tangled  in  the  harness  and 
drowned  in  the  rapid  current,  aline  was  led  aioss  to  the  opposite  side, 
to  which  a  ten-mule  team  was  hitched,  besides  being  manned  by  all  of 
the  men  of  Captain  Noyes's  command.  By  this  means  the  wagons  were 
pulled  across,  but  not  without  much  difficulty  and  very  hard  labor. 
One  wagon  was  overturned  in  the  stream,  but  its  contents,  except  a 
few  insignificant  articles,  were  saved  by  prompt  and  skillful  action. 
Fortunately  they  were  not  of  such  a.  nature  as  to  be  damaged  seriously 
by  being  wet  for  a  short  time.  One  mule  became  entangled  in  the  har- 

ness amid-stream  and  was  drowned. 
The  ford  was  reached  12  m.,  and  the  crossing  completed  by  4  p.  m., 

when  we  went  into  camp. 
This  is  an  eating-station  on  the  stage-route.  Water  and  grass ;  no 

wood. 

Thursday  ̂   June  19. — Marched  ten  miles  to  the  Little  Sandy,  where  the 
crossing  was  made  by  12  m.,  and  camp  was  made.  There  is  plenty  of 

grass  here,  but  no  wood.  The  country  traversed  in  the  past  two  days  is' 
a  hot,  sandy  plain,  supporting  a  thick  growth  of  sage-brush  aud  grease- 
wood,  and  swept  by  strong  winds  from  the  southwest  daily  after  about 
10  a.  m.,  during  the  hot  season. 
Commenced  immediately  laying  out  a  secondary  base-line.  This  work 

was  finished  by  noon  of — 
Friday,  June  20,  when  we  broke  camp  and  marched  13.8  miles  to  the 

Dry  Sandy.  Gnats  were  extremely  troublesome  at  this  campr  where 
there  is  but  little  grass,  and  no  wood.  It  is  a  stage-station.  The  Dry 
Sandy  is  an  insignificant  stream  which  goes  dry  except  at  the  stage- 
station,  where  there  is  a  spring.  The  country  traversed  has  the  same 
characteristics  as  that  passed  through  on  the  previous  days. 

Saturday,  June  21. — Broke  camp  at  5.30  a.  in.,  in  the  midst  of  a  driv- 
ing storm  of  cold  rain,  which  soon  turned  into  snow,  and  marched  10.6 

miles  to  the  stage-station  at  Pacific  Springs.  Here  the  storm  turned  into 
a  severe  gale  of  cold  wind.  Wood,  grass,  and  water  at  this  camp,  which 
is  on  the  northern  border  of  the  hot  sage-brush  plain  over  which  we 
have  been  traveling.  This  vicinity  is  the  "  South  Pass  '?  of  the  early 
geographers,  about  which  there  has  been  so  much  fictitious  writing  and 
picture-making.  As  there  are  no  mountains  about  it,  aud  as  the  old 
road  hardly  crosses  a  hill  of  any  magnitude,  the  misuomer  is  evident. 
The  road,  however,  crosses  at  this  point  the  divide  between  the  Atlantic 
and  the  Pacific  flowing  waters,  and  this  gave  origin  to  the  name. 

Captain  ISToyes,  Lieutenant  Hall,  and  a  small  escort  went  ahead  to 
Camp  Stambaugh. 
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At  this  point  I  received  a  communication  from  tbe  commanding  officer 
of  Camp  Stauibaugh,  informing  me  of  the  presence  of  hostile  Indians  in 
bis  neighborhood.  Rumors  had  already  reached  us  of  their  depreda- 

tions, and  I  had  already  commenced  precautionary  measures  by  keeping 
my  guides  in  the  morning  and  evening  on  the  lookout  for  signs. 

Sunday,  June  22. — The  night  was  very  cold,  the  minimum  thermome- 
ter registering  21°  F.  Broke  camp  at  I  p.  m.  and  marched  four  to  six 

miles  to  the  Sweetwater  River,  crossing  over  a  bridge  that  is  used  in 
high-water  seasons.  The  stream  is  generally  fordable.  Evidences  of  a 
recent  and  considerable  fall  in  the  water  were  abundant.  The  river 

here  runs  through  a  narrow,  flat-bottomed  valley,  with  sharp  rugged 
sides  of  metamorphic  rock.  The  soil  is  rich  in  garnets  of  small  size, 
with  slight  indications  of  gold.  The  road  traversed  thus  far  from  Fort 
Bridger  has  been  excellent. 
Monday,  June  23. — Broke  camp  at  6.30  a.  m.,  and  marched  sixteen 

miles  to  Camp  Stambaugh. 
The  route  passes  through  the  mining-towns  of  South  Pass  City  and 

Atlantic  City,  and  traverses  the  greater  portion  of  the  Sweetwater  gold- 
mining  region  across  the  slopes  of  the  southeastern  extremity  of  the 
Wind  River  Mountains.  These  mines  are  in  a  belt  of  metamorphic 
schistose  rocks  that  occupies  the  axial  line  of  the  mountains.  They  are 
very  favorably  located  for  working,  and  good  roads  are  within  easy 
reach,  although  water  is  so  scarce  that  placer-mining  does  not  prosper 
as  it  certainly  otherwise  would.  On  Strawberry  Creek,  near  Camp 
Stambaugh,  it  was  found  remunerative  to  haul  the  dirt  several  miles  to 
water.  The  gold  occurs  singularly  free  in  veins  of  a  bluish,  impure 
quartz,  generally  rather  thin.  For  some  reason,  or  reasons,  this  indus- 

try is  in  a  languishing  condition.  This  was  partly  caused  by  a  great 
silver  excitement  in  LFtah,  which  drew  away  a  large  portion  of  the 
miners  to  that  ever-fascinating  new  country  that  they  do  not  happen  to 
be  occupying.  There  is  every  indication  here  of  gold  in  paying  quan- 

tities, but  a  stage  has  been  reached  where  capital  is  needed  for  further 
development. 
Camp  Stambaugh  is  situated  on  the  southeastern  extremity  of  the 

Wind  River  range,  where  it  has  run  out  to  an  elevation  of  about  8,000 
feet  above  the  level  of  the  sea,  and  is  exactly  on  the  divide.  Thus  ele- 

vated in  position,  it  lies  between  and  commands  the  two  lines  of  approach 
and  escape  over  which  the  marauding  parties  of  Sioux,  Arapahoes,  and 
Cheyennes,  from  about  Fort  Laramie  and  Fetterman,  make  their  almost 
regular  annual  descents  upon  the  Wind  River  and  Sweetwater  settle- 

ments and  stage-stations,  lying  respectively  to  the  north  and  south  of  it. 
These  two  lines  are  connected  by  difficult  trails  over  the  high  foot-hills 
of  the  range,  above  and  to  the  northwest  of  Camp  Stambaugh  and  the 
exposed  mining  settlement,  so  that  either  can  be  chosen  as  a  line  of  escape 
after  an  outrage. 
The  obvious  mode  of  getting  at  these  Indians,  after  their  presence 

has  been  made  known  in  the  usual  manner  by  some  depredations,  is  to 
move  the  troops  with  the  utmost  celerity  to  some  point  near  the  junc- 

tion or  convergence  of  these  lines,  which  probably  would  not  be  more 
than  one  hundred  miles  to  the  east  or  north  of  east  from  Camp  Stam- 

baugh, and  there  throw  out  an  efficient  line  of  signal-pickets.  By  this 
means,  if  they  did  not  reach  their  objective  point  in  advance  ol  the 
escaping  Indians,  they  would  not  be  unlikely  to  stumble  over  them  on 
the  way. 

Indians  travel  over  a  country  guiding  themselves  by  the  prominent  or 
noticeable  landmarks,  aud  when  these  are  not  sufficient,  they  build  piles 
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of  stones  on  a  hill  or  in  a  doubtful  pass.  As  a  consequence,  their  trails 
of  general  travel  must  almost  of  necessity  converge  or  diverge  at  or 
near  some  of  these  points,  and  however  much  a  party  may  scatter,  it 
will  come  together  again  in  the  vicinity  of  some  such  place.  These  are 
really  strategic  points  in  Indian  warfare,  because  the  most  difficult  part 
of  the  matter  is  to  get  at  the  Indian,  and  he  can  best  be  reached  through 
a  thorough  knowledge  of  his  modes  of  travel. 

About  Camp  Stambaugh  and  the  Sweetwater  mines  the  grazing  is 
generally  good,  but  the  country  is  nearly  barren  of  timber,  which,  how- 

ever, is  abundant  higher  up  in  the  mountains.  The  climate  is  very 
severe,  and  strong  winds  are  almost  constantly  prevalent. 

Until  June  28  the  time  was  occupied  in  shoeing  animals,  repairs,  &c, 
and  as  many  as  possible  of  the  mines  were  examined  by  Professor  Com- 
stock  and  myself.  Boih  of  the  box-chronometers,  which  had  been  car- 

ried by  a  mounted  man  in  a  basket  attached  to  a  sling,  had  been  so  erratic 
in  their  rates  that  they  were  left  behind  here,  and  the  remainder  of  our 
work  was  done  with  pocket  chronometers.  Three  wagons  and  teams 
which  we  had  brought  from  Fort  Bridger  were  turned  in. 
We  were  received  at  this  post  with  the  utmost  courtesy  and  attention, 

and  the  commanding  officer,  Lieutenant-Colonel  Brackett,  cheerfully 
accorded  us  every  assistance  in  his  power. 

Friday,  June  27. — Starting  at  6  a.  m.,  wre  marched  8.2  miles  to 
Twin  Creek.  The  road  passed  through  Miner's  Delight,  the  most  thriv- 

ing of  the  mining  towns  in  this  locality,  was  very  hilly,  and  in  some 
places  quite  boggy  from  the  late-melting  snows.  The  long  slopes  of  the 
foot-hills  of  the  mountains  are  here  covered  with  a  splendid  growth  of 
grass,  and  there  is  a  scattering  growth  of  timber,  pine,  spruce,  and  aspen. 
It  is  a  region  admirably  adapted  for  grazing. 

Saturday,  June  28. — Broke  camp  and  marched  12.2  miles  to  Murphy's 
ran  cue,  on  the  Little  Popo-Agie  River,  which  latter  had  very  recently 
fallen  so  as  to  just  permit  us  to  ford  it.  There  is  here  a  small  but  well- 
sheltered  valley  of  rich  soil,  where  vegetables  and  hardy  cereals  are 
successfully  cultivated. 

Sunday,  June  29. — At  6  a.  m.  we  broke  camp  and  marched  15.5  miles 
to  the  North  Fork  of  the  Big  Popo-Agie  River,  crossing  the  valley  of 
the  principal  stream  on  the  route.  This  latter  is  of  considerable  size, 
has  a  rich  soil,  lies  well  for  irrigation,  and  is  well  watered.  The  climate 
is  quite  mild.  It  is  the  old  site  of  Camp  Brown,  and  is  now  occupied  by 
a  small  settlement  of  whites,  among  them  several  women.* 

The  valley  of  the  North  Fork  is  quite  similar,  although  the  land  does 
not  lie  so  well  for  irrigation.  The  grazing-land  everywhere  around  is 
very  fine. 

Monday,  June  30. — Marched  eleven  miles  to  Camp  Brown.  The  road 
from  the  crossing  to  the  Little  Popo-Agie  follows  a  monoclinal  valley 
parallel  to  the  mountains,  and  is  excellent.  The  country  is  rolling,  with 
a  good  soil,  supporting  a  tine  growth  of  grass,  but  no  trees.  Camp 
Brown  is  situated  on  the  right  bank  of  Little  Wind  River,  just  above 
the  mouth  of  its  north  fork.  The  stream  has  just  emerged  through  a 
short  canon  from  the  long  rolling  outlines  of  the  mountains,  and  shows 
a  broad,  flat,  and  well-watered  valley  of  rich  soil.  A  large  area  of  land 
in  this  valley  can  be  irrigated  with  but  little  expense.  The  climate  is 
very  mild  and,  so  far  as  observation  has  yet  gone,  but  little  snow  falls 
during  winter.    The  mild  and  dry  climate  is  easily  accounted  for  from 

*  Shortly  afterward  hostile  Indians  made  a  descent  upon  this  settlement  and  butch- 
ered two  of  these  women.     They  also  attacked  Murphy's  ranche,  but  were  driven  oif. 



RECONNAISSANCE    OF    NORTHWESTERN    WYOMING.  11 

its  situation  under  the  lee  of  a  very  high  range  of  mountains,  which 
catches  the  prevailing  storms  on  its  southern  face  and  deflects  them  to 
the  south,  whence  they  are  drawn  down  the  Sweetwater  Valley  as 
through  a  fnnnel,  making  a  fierce  eddy  and  the  corresponding  severe 
climate  over  South  Pass  City  and  Camp  Stambaugh. 

On  the  river,  two  miles  below  the  post,  there  is  a  large,  hot  sulphur 
spring  in  a  small  lake,  which  has  remarkable  properties  for  bathing.  An 
analysis  of  the  water,  by  Dr.  Heizmann,  discovered  chloride  of  lime  as 
one  of  the  constituents.  The  temperature  is  usually  110°  F.  Near  by 
there  is  a  running  oil-spring,  and  also  large  beds  of  gypsum  and  alabas- 

ter. There  is  also  a  cold  sulphur  spring  a  few  miles  southwest  from 
the  post. 

Near  by  is  the  agency  of  the  Eastern  bands  of  theShoshonee  Indians. 
Their  chief,  Washakee,  is  thoroughly  well  known  on  the  plains,  and  is  a 
man  of  considerable  ability  and  foresight.  He  expressed  a  strong  de- 

sire to  see  a  railroad  come  through  his  country  as  a  result  of  this  expe- 
dition, and  took  great  interest  in  it. 

Table  of  distances. Miles. 

Fort  Brklger  to  Camp  Stambaugh       135 
Bryan,  on  the  Union  Pacific  Railroad,  to  Camp  Stambaugh         99.5 
Bryan  to  South  Pass  City         93 
Bryan  to  Camp  Brow  n        140 

Bryan  is  the  point  from  which  supplies  are  shipped  to  the  Wind  Eiver 
posts. 

Until  July  10  we  were  engaged  in  turning  in  the  wagons  and  wagon - 
train  material,  rigging  up  the  pack-train,  and  in  measuring  out  a  base- 

line and  carefully  locating  the  principal  landmarks  with  a  large  transit- 
theodolite.  An  expedition  for  the  ascent  of  the  Wind  River  Mountains 
went  out  on  the  5th  and  returned  on  the  10th.  Ten  Shoshone  Indians 
were  enlisted  as  scouts,  and  Narkok,  a  petty  chief,  was  employed  as 
guide.  These  Indians  stipulated  that  their  families  should  be  permitted 
to  accompany  them.  To  this  I  had  no  objection,  as  it  insured  their  good 
behavior,  and  they  could  easily  travel,  as  fast  as  we  would  be  likely  to. 
We  received  the  utmost  courtesy  and  attention  from  the  officers  at  the 

post,  and  the  most  cordial  assistance  from  the  commanding  officer,  Cap- 
tain Torrey,  and  Lieutenant  Guthrie,  post  quartermaster.  On  the  10th 

of  July  we  broke  camp  early  and  attempted  to  make  a  march,  but  many, 
in  fact  most,  of  the  train-mules  were  entirely  new  to  packing,  and  created 
such  havoc,  that  we  were  quite  contenttomoveouehalf  of  a  mileacrossthe 
river  and  go  into  camp  again.  It  took  all  day  to  accomplish  even  this 
much,  and  there  was  great  amusement  and  excitement  over  the  despe- 

rate struggles  of  the  frightened  and  frenzied  mules.  Mules  require  a 
season  of  training  before  packs  should  be  put  on  them  for  a  march, 
but  this  we  had  no  time  for,  and  were  obliged  to  break  them  in  while 
on  the  march.  This  involved  the  breaking  of  nearly  every  breakable 
article  in  our  outfit,  and  many  a  sigh  was  mingled  with  the  laughter 
over  the  antics  of  some  wild  mule  as  one  after  another  of  the  fragile 
luxuries  of  camp-life  disappeared  from  usefulness. 

Friday,  July  11. — The  morning  was  spent  in  repairing  the  damages  of 
yesterday's  attempt  at  a  march.  Made  a  start  at  2.30  p.  m.  and  march- 

ed 8.4  miles  to  Sage  Creek.  This  small  stream  has  a  bottom  of  soft 
mud  and  runs  between  almost  vertical  banks  of  alluvium.  Our  camp 
was  at  the  nearecf  point  to  Camp  Brown  where  it  is  fordable.     There  is 
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no  ford  below  it.  Poor  camp.  There  is  a  little  grass,  no  wood,  and 
poor  water. 

Saturday,  July  12. — Marched  10.7  miles  to  Wind  Eiver.  Passed  over 
a  high  plateau  covered  with  sage-brush,  from  which  there  is  a  consider- 

able descent  to  the  valley  of  the  river.  This  was  swollen  to  a  great 
height  and  was  not  considered  fordable.  We  were  prepared  to  make  a 
raft-ferry  over  it,  but  I  thought  it  advisable  while  looking  for  a  suitable 
spot  to  also  see  if  a  ford  could  be  possibly  found. 

Sunday,  July  13. — This  morning  the  Indians  set  at  work  with  the  ut- 
most spirit  in  search  of  a  ford.  They  stripped  off  all  clothing  except 

the  soldier's  blouse,  with  which  they  had  been  furnished,  and,  mounting 
bare-back,  drove  their  ponies  into  the  stream  at  every  possible  point, 
where  they  soon  became  involved  in  many  dangerous  as  well  as  ludicrous 
situations.  Three  or  four  hours  of  this  sort  of  work  was  followed  by 
the  announcement  that  they  had  found  a  possible  ford.  The  line  wound 
around  and  up  and  down  among  the  islands  and  shoals  in  the  channel 
in  the  most  tortuous  manner,  and  displayed  an  intuitive  knowledge  of 
the  effects  of  flowing  water  that  was  remarkable.  It  was  really  a  skill- 

ful feat.  Great  care  had  to  be  observed  in  this  crossing,  as  the  line  fre- 
quently ran  along  narrow  shoals  amidstreain,  where  the  rapid  current 

was  more  than  sw  mming-deep  a  few  steps  on  either  side.  Six  hours 
were  occupied  in  effecting  it,  when  we  went  into  camp  ou  the  opposite 
side. 

Fig.  1.     Wind  River  Ford.     (Shown  by  broken  line.) 

A  fine  specimen  of  gold  quartz  (float)  was  found  near  this  camp, 
washed  down  probably  from  near  the  summit  of  the  Wind  ftiver  range. 

Crossing  the  river  afforded  a  rare  spectacle ;  for  a  while,  the  long,  tor- 
tuous ford  was  completely  lined  with  the  motley  crowd  of  soldiers,  citi- 
zens, pack-mules,  and  gaudily-dressed  Indians,  with  their  squaws, 

children,  and  numerous  loose  ponies.  Among  them  was  a  colt  which, 
on  account  of  the  deep  water,  was  strapped  legs  up,  to  the  pack  carried 
by  its  mother.     The  presence  of  these  Indians,  who  formed  a  small 



ERRATA. 

The  following  paragraph  should  follow  immediately  after  Figure  1,  page  12: 
In  the  vicinity  of  this  crossing,  Wind  River  flows  through  a  broad  riband  of  meadow, 

of  varying  width,  with  numerous  groves  of  cottonwood,  which  grows  to  quite  a  large 
size.  The  approach  by  the  right  is  over  very  high  terraces  of  soft  earth.  These  pla- 

teaux are  so  high  that  their  cultivation  by  irrigation  is  probably  out  of  the  question. 
The  soil  is  rich,  and  is  covered  with  sage-brush  and  the  characteristic  bunch-grass, 
which  latter  is  of  quite  superior  size.  Wild  licorice  occurs  in  the  valley.  On  the  left 
bank  these  terraced  deposits  are  mostly  worn  away,  leaving  many  buttes  and  benches, 
among  them  Crow  Heart  Butte,  whose  height  and  characteristic  features  render  it  a 
very  noted  landmark  in  the  valley. 
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village,  gave  us  a  rare  opportunity  of  studying  their  habits  and  mode  of 
life.  They  proved  to  be  extremely  vigilant,  and  their  conduct  was  unex- 
ceptionable. 
Monday,  July  14. — Marched  14.8  miles  up  Dry  Creek,  on  which  we 

made  our  camp.  The  country  rapidly  grows  coarse,  dry,  barren,  and 
very  dusty.  No  water,  except  in  the  creek,  where  it  is  poor;  wood  and 
grass  are  scarce. 

Tuesday,  July  15. — A  topographical  patty  which  had  been  sent  to  a 
station  in  the  Wind  River  Mouutains  overtook  camp  at  10  a.  m.,  when 
we  took  up  the  march  and  moved  10.3  miles  along  the  same  creek,  going 
into  camp  at  a  spot  where  there  was  plenty  of  wood,  tolerable  grass,  and 
poor  water.  Dry  Creek,  from  its  name,  probably  does  not  always  carry 
water  through  the  season. 

Wednesday,  July  16. — Broke  camp  9  a.  m.,  and  marched  18.5  miles 
through  the  foot-hills  of  the  Owl  Creek  Mountains.  The  line  of  march 
lay  through  a  country  extremely  desolate  and  quite  mountainous  in  its 
character,  the  rocks  being  frequently  tilted  vertically,  with  some  very 
large  dikes  of  quartzite.  Some  quite  extensive  beds  of  gypsum  and  ala- 

baster occur,  with  deposits  of  iron  ore,  (brown  hematite.)  These  givelto 
one  canon  on  the  route  a  highly  variegated  appearance,  which  led  us  to 
call  it  "Painted-Rock  Canon."  Along  the  route,  water,  wood,  and  grass 
are  very  scarce,  and  only  one  stream  (the  Little  Muddy)  was  crossed. 
It  was  almost  dry  thus  early  in  the  season.  At  camp  the  water  was 
from  springs  that  were  nearly  dry,  and  was  quite  alkaline;  and  the 
grass  was  thin  and  poor.  There  is  no  wood.  In  this  region  the  rocks 
are  tilted  and  flexed  in  quite  a  remarkable  manner,  apparently  by  forces 
from  two  directions,  making  a  considerable  angle  with  each  other.  I 
saw  indications  of  coal,  but  may  be  mistaken. 

Thursday,  July  17. — Broke  camp  at  9.30  a.  m.,  and  marched  across  the 
Owl  Creek  Mountains,  camping  on  the  Middle  Fork  of  Owl  Creek. 
Distance  10.5  miles,  over  an  easy  trail.  Wagons  from  Camp  Brown 
have  been  taken  across  at  this  point  and  as  far  north  as  the  Grey  Bull 
River. 

The  mountain-slopes  are  generally  rounded,  and  covered  with  a  fine 
growth  of  grass ;  timber,  aspen,  pine,  spruce,  and  hemlock,  occurs  in 
extensive  groves,  and  there  are  many  springs  and  small  streams  on  the 
northern  water-shed. 

At  5.30  a.  m.  I  took  a  small  topographical  party,  with  an  escort  and 
some  Indian  scouts,  and  started  to  make  the  ascent  of  the  peak  which 
forms  the  climax  of  the  range,  and  reached  the  summit  by  9  a.  m. 

I  have  named  this  peak  Phlox  Mountain,  from  the  extensive  fields  of 
white  phlox  that  its  slopes  display.  From  this  point  it  was  seen  that  we 
were  entering  the  Big  Horn  Valley  close  under  the  eastern  flank  of  an 
enormous  range  of  mountains  whose  existence,  although  suspected,  was 
unknown.  Subsequent  observations  showed  it  to  be  the  same  as  that 
bordering  Yellowstone  Lake  on  the  east,  and  connected  with  it  by  a  belt 
of  massive  peaks  fully  sixty  miles  in  width.  To  the  north  and  east  lay 
the  Big  Horn  Valley,  visible  through  nearly  its  whole  extent,  with  its 
streams  running  transversely  from  the  unknown  range  to  our  left  into 
the  Big  Horn  River  northward.  As  far  as  the  eye  could  reach  could  be 
seen  a  grand  and  endless  series  of  faces  of  broken  strata  of  the  sedi- 

mentary rocks  looking  up  to  and  dipping  away  from  the  Owl  Creek 
range.  Strangely  enough  no  strata  could  be  seen  dipping  from  the  vastly 
larger  range  on  our  left.  Toward  the  southeast  the  Owl  Creek  range 
evidently  ran  out  in  the  vicinity  of  their  crossing  of  the  Big  Horn  River; 
to  the  northeast  were  the  Big  Horn  Mountains,  of  which  little  could  be 
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seen  except  Cloud  Peak  and  a  few  peaks  in  its  vicinity,  distant  one 
hundred  miles.  Subsequent  and  frequent  examinations  of  this  range 
from  a  distance  of  eighty  miles,  and  from  many  high  points,  show  that, 
with  the  exception  of  the  cluster  of  culminating  points  just  mentioned, 
the  range  must  be  a  low  one,  with  the  general  line  of  the  summit  much 
below  the  timber-line.  North  of  Cloud  Peak  this  summit  appears  re- 

markably even  and  free  from  peaks,  from  which  I  infer  that  it  is  a  high, 
rugged  plateau.  Very  little  water  drains  from  their  western  slopes,  and 
the  country  appears  quite  desolate  and  barren.  To  the  southeast  lay 
the  "  bad  lands  v  that  are  inclosed  within  the  angle  of  the  "  big  bend  " 
of  Wind  River,  coming  quite  up  to  the  foot  of  the  Owl  Creek  range. 
The  quantity  of  water  that  drains  from  the  south  slopes  of  this  range 
is  quite  small,  and  from  the  north  slopes  but  little  is  supplied  to  Owl 
Creek,  which  is  in  reality  a  drain  from  the  mountains  to  the  westward; 
to  the  south,  across  the  valley,  the  Wind  River  Mountains  stand  out  in 
massive  grandeur,  with  snow-clad  peaks  along  their  whole  length. 
From  the  Indians  I  learned  that  the  snow  disappears  during  the  sum- 

mer from  all  except  in  the  vicinity  of  Union  Peak.  Along  their  flank, 
and  sweeping  up  to  their  summit  from  the  valley  below  with  wonderful 

symmetry  and  regularity',  lay  the  huge  layers  of  Silurian,  Carboniferous, 
Triassic,  Jurassic,  Cretaceous,  and  Tertiary  rocks,  forming  immense 
ridges,  and  forcing  one  to  the  simile  of  the  petrified  waves  of  a  mighty 
geological  ocean. 

I  noticed  in  this  vicinity  that  along  the  summit,  in  the  neighborhood 
of  Phlox  Mountain,  the  metamorphic  rocks  are  similar  and  are  arranged 
similarly  to  those  at  the  summit  of  the  Wind  River  range.     Good  camp, 

Friday,  July  18. — Left  camp  at  6  a.  m.,  with  a  topographical  party, 
accompauied  by  Professor  Comstock  and  Lieutenant  Blunt,  to  make  the 
ascent  of  what  appeared  to  be  the  highest  peak  in  the  range  west  of 
us,  distant  about  fourteen  miles.  The  approach  appeared  to  be  one  of 
great  difficulty,  and  wThen  I  asked  the  Indians  if  they  could  guide  me  to 
a  point  somewhere  near  it,  they  said  they  knew  of  no  way  to  get  there 
at  all.  I  had  examined  the  country  for  an  approach  the  day  before 
from  Phlox  Mountain,  and  could  see  none  except  by  following  along  the 
south  slopes  of  the  Owl  Creek  range.  This  varied  considerably  from  a 
direct  line,  but  seemed  to  be  free  from  canons.  The  question  was  a 
serious  one,  as  the  peak  was  so  far  away,  and  evidently  of  such  a  diffi- 

cult character,  that  a  mistake  would  be  attended  with  a  considerable 
loss  of  time.  At  12  m.,  after  a  rapid  march  of  six  hours,  I  ascended  one 
of  the  peaks  in  the  Owl  Creek  range  to  reconnoiter  for  a  further 

approach,  and  was  fortunate  in  picking  out  one  by  which  wTe  could 
probably  reach  the  foot  of  the  peak  by  night  fall.  In  a  short  time  we 
reached  Owl  Creek,  just  above  its  grand  canon  along  the  anticlinal 
axis  of  the  mountains,  and  at  6  p.  in.,  thinking  ourselves  near  enough 
for  the  assault  to-morrow,  we  made  our  bivouac,  after  a  pretty  hard 
day's  work. 

Saturday,  July  19. — Taking  an  early  start,  we  commenced  examining 
the  peak  for  a  feasible  point  of  attack,  and  marched  up  Owl  Creek  until 
9  a.  m.  before  finding  one.  We  then  secured  our  animals,  and  at  9.30 
a.  m.  the  ascent  was  commenced. 

This  peak,  to  which  I  have  given  the  name  of  the  "  Washakee 
Needles,"  is  a  terrible  crag.  Its  appearance  from  the  valley  of  Owl 
Creek,  above  our  camp,  is  simply  frightful,  sheer  precipices  of  whitish 
lamellar  granite  rising  up  from  the  valley  fully  2,500  feet  high.  From 
this  side  it  is  unassailable,  and  we  spent  the  best  part  of  the  morning  in 
looking  for  a  way  across  to  the  other  side,  expectiug  to  find  there  a  slope 
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of  some  kind.  After  five  hours  of  severe  and  extremely  dangerous  climb- 
ing, three  of  the  party — two  of  the  topographers,  very  fortunately,  and 

to  my  astonishment,  with  the  barometer  and  theodolite — and  myself 
found  ourselves  at  the  limit  of  progress  toward  the  summit.  The  peak 
is  formed  by  several  huge  plates  of  granite,  whose  su  mmit-liues  are  serrat- 

ed with  teeth  at  which  the  edges  are  generally  vertical.  The  summits  are 
so  narrow  that  in  places  one  can  actually  sit  astride,  with  legs  dangling 
over  great  precipices  on  either  side.  We  were  upon  the  serrated  summit ot 
the  plate  adjacent  to  the  highest  one,  whose  summit  loomed  with  pre- 

cipitous sides  fully  200  feet  above  us.  Between  was  an  immense  gulf 
separating  the  plates.  Not  only  was  further  progress  impossible,  but 
we  could  see  now  that  the  summit  was  absolutely  inaccessible  except 
with  the  aid  of  appliances  for  climbing,  and  probably  not  even  with 
them.  We  took  the  angle  and  estimated  the  distance  to  the  summit; 
finished  our  instrumental  work  upon  a  ledge  a  little  below  our  highest 
point,  for  there  was  not  room  on  top  to  set  up  an  instrument  and  use  it, 
and  were  very  glad,  indeed,  to  commence  the  descent.  The  situation 
upon  our  perch — no  one  dared  stand  up  on  it — was  anything  but  pleas- 

ant, and  we  left  it  only  with  the  burning  regret  that  it  had  not  been  the 
summit.  Messrs.  Putnam  and  Bond,  who  carried  the  instruments  up, 
certainly  deserved  success.  The  approximate  altitude  of  the  peak  is 
12,250  feet.  From  our  dangerous  perch  the  view,  spread  out  to  the  north 
and  west,  was  grand  and  even  terrible.  As  far  as  could  be  seen  lay  a 
jagged  mass  of  peaks  of  dark-brown  volcanic  ejectamenta,  which  showed 
black  in  the  shadows  of  the  falling  sun,  giving  to  the  whole  that  appear- 

ance of  black  shadow  and  mystery  which  always  produces  such  strong 
impressions  on  the  mind. 

Later  observations  lead  me  to  the  belief  that  we  were  looking  upon 
the  headwaters  of  the  Snake  and,  possibly,  the  Yellowstone  Rivers.  We 
were  upon  the  highest  peak  in  sight  in  this  range. 
By  5  p.  m.  we  had  completed  the  descent,  and  found  the  rest  of  the 

party,  one  of  whom,  Lieutenant  Blunt,  had  narrowly  escaped  with  his 
life. 

We  marched  back  over  our  trail  until  after  dark,  and  then  made  our 
weary  bivouac  for  the  night. 

Owl  Creek,  above  its  canon,  runs  through  a  splendid  park,  abounding 
in  game — mountain  sheep,  bear,  elk,  deer,  and  buffalo. 

Sunday,  July  20. — Started  back  a.  m.  for  camp  over  a  route  selected 
from  the  mountain  yesterday,  and  reached  it  1.30. p.  m. 

Monday,  July  21. — Marched  north-northwest  eighteen  miles  to  Cotton- 
wood Creek.  The  line  of  march  lay  through  the  grassy  and  well- 

watered  foot-hills  of  the  mountains.  Scrub-cedar  grows  upon  the  hills, 
and  cotton  wood  along  the  streams,  both  somewhat  sparsely.  This 
country  is  a  favorite  range  for  buffalo.  The  grass  is  very  fine.  At 
camp  we  found  a  very  cold  spring,  temperature  41°  F.  Wood  is  scarce, 
and  there  is  an  outcrop  of  coal  near  by.  1  have  renamed  this  stream 
Mee-yer-o  Creek,  giving  it  an  Indian  name.  The  early  trappers,  follow- 

ing the  Indian  practice  of  referring  to  streams  by  means  of  the  natural 
features  about  them,  have  inflicted  the  country  with  numberless  Cotton- 
Wood,  Willow,  Sage,  &c,  Creeks,  which  is  sure  to  lead  to  much  confusion 
hereafter.  From  what  I  could  gather,  I  am  of  the  opinion  that  the 
Shoshonees  do  not  have  distinct  names  for  the  streams  and  mountains, 
but  refer  them,  where  they  are  not  in  sight,  to  prominent  landmarks  or 
characteristic  natural  features  in  their  immediate  vicinity ;  thus,  the 
Stinking  Water  River  would  be  spoken  of  as  u  the  stink  water  in  such  a 
direction  and  near  such  a  landmark  f  the  South  Fork  of  the  Stinking 
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Water,  as  "  the  water  with  a  peculiar-shaped  rock  close  by  it  f  Beaver 
Creek,  as  "  the  little  water  near  such  a  landmark,  where  there  are  many 
beavers  f  WindEiver,  as  "  the  big  water  by  such  a  landmark,  where  the 
wind  blows  very  hard,"  &c.  I  do  not  think  that  they  have  names  for 
the  mountain-ranges  at  all.  As  there  is  a  remarkable  sameness  among 
the  natural  features  along  the  streams  in  the  plateaus  of  the  Rocky 
Mountains,  it  results  that  a  large  number  of  streams  are  named  alike. 
On  this  account  I  bave  changed  a  few  names. 

Tuesday,  July  22. — Marched  13.G  miles  to  Beaver  Creek,  and  went  into 
camp  12.30  p.  in.,  where  we  found  good  grass,  wood,  and  water.  The 
country  is  still  high-rolling,  with  fine  grass  all  over  it,  and  few  trees. 
Extensive  patches  of  the  wild  gooseberry  grow  along  this  stream.  I 
have  renamed  it  Gooseberry  Creek,  feeling  little  apprehension  that  the 
name  will  be  duplicated. 

Wednesday,  July  23. — I  find  that  by  making  marches  in  the  forenoon 
everybody  becomes  too  tired  to  work  to  advantage  in  the  afternoon,  and 
have  therefore  decided  to  make  them  in  the  afternoon,  starting  about 
noon.  Were  we  simply  marching  through  the  country  it  would  be  dif- 

ferent, but  in  cases  of  this  kind  the  marching  should  be  made  subsidiary 
to  the  work  of  examining  and  describing  the  country.  As  our  marches 
are  short,  it  is  not  too  fatiguing  to  travel  in  the  heat  of  the  day,  and  we 
are  thus  enabled  to  examine  the  country  about  camp  during  the  fore- 

noon, obviously  to  greater  advantage.  Another  advantage  is  that  the 
animals  have  plenty  of  time  to  graze  before  starting  on  the  march, 
which  they  do  not  have  when  an  early  start  is  made,  and  it  is  very  im- 

portant that  pack-animals  should  eat  their  fill  before  starting  on  a 
march. 

Some  Shoshonee  Indians  came  in  from  Washakee's  camp  near  the 
Stinking  Water  River.  They  report  immense  herds  of  buffalo  lower  down 
in  the  valley,  and  that  the  village  is  having  a  grand  hunt.  We  have 
seen  a  number  of  straggling  buffalo  in  the  past  few  days,  and  several 
have  been  killed. 

Marched  10.7  miles  to  Grey  Bull  River.  This  is  a  stream  of  consid- 
erable size,  running  through  a  narrow  valley,  which  two  or  three  miles 

above  widens  out  very  much  and  encroaches  into  the  mountains.  An 
expedition  of  miners,  called  the  "  Big  Horn  Expedition,"  came  into  this 
country  from  the  South  in  1870,  and  brought  one  wagon  as  far  as  this 
stream.  Here  they  disbanded  and  the  most  of  them  returned  to  the  set- 

tlements via  Camp  Brown,  while  a  few  made  their  way  into  Montana  by 
the  way  of  Clark's  Fork  and  Rosebud. 

Thursday,  July  24. — Marched  seventeen  miles  to  a  small  tributary  of 
the  Stinking  Water,  which  I  have  named  Mee-tee-tsee  Creek — a  Sho- 

shonee name.  Grass  and  water  are  a  little  scarce.  About  three  miles 

ahead  of  us,  at  the  foot  of  a  huge  spur  from  the  mountains,  the  Sho- 
shonee village  is  encamped.  The  divide  between  the  Grey  Bull  and  the 

Stinking  Water  is  quite  high,  and  the  descent  into  the  valley  of  the  lat- 
ter rather  abrupt. 

We  have  had  all  day  a  good  view  of  the  Big  Horn  Mountains,  and  I 
am  satisfied  that,  with  the  exception  of  Cloud  Peak  and  a  few  peaks 
about  it,  the  range  is  comparatively  a  low  one.  The  valley  of  the  Big 
Horn  appears  very  desolate,  except  along  the  valleys  of  the  streams, 
whicn  are  Mj;geii,  as  usual,  with  cotton- woods  and  narrow,  grassy  bot 
toms. 

Friday,  July  25. — This  morning  Washakee,  with  a  large  party  of  his 
braves,  in  full  dress,  made  me  a  state  call.     He  was  much  interested  in 
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the  expedition,  but  did  not  seem  so  well  pleased  at  having  so  many  of 
his  best  young  men  go  with  us  as  soldiers. 

At  2  p.  m.  we  moved  camp  4.4  miles,  to  a  point  near  the  Shoshonee 
village.  Five  more  of  them  were  enlisted  by  Captain  Noyes,  and  one 
joined  us  as  a  volunteer,  raising  the  number  of  Indians  with  our  party  to 
seventeen.  The  captain  also  swapped  off  a  poor  unfortunate  fellow  who 
had  developed  a  case  of  hopeless  sore  eyes  for  a  healthy  one.  The  tribe  is 
terribly  afflicted  with  syphilitic  affections.  The  village  was  perched  well 
up  on  the  mountain  side,  on  a  small  stream  which  here  opens  out  into  a 
diminutive  valley,  just  above  a  long,  gloomy  canon.  Its  existence  would 
never  be  suspected  from  below.  From  the  lookouts  the  view  of  their 
sentinels  swept  all  possible  approaches  thoroughly.  Unobserved  ap- 

proach was  impossible,  and  a  better  place  for  defense  could  not  well  be 
selected.  Constant  incursions  into  this  valley  of  large  war-parties  of 
Sioux  gave  wisdom  to  their  precautions. 

To  our  surprise,  the  mountain-spur  above  us  is  composed  almost,  if 
not  entirely,  of  volcanic  matter,  which,  in  some  places,  contains  fossil 
trees  of  considerable  size.  Its  measured  altitude  is  8,607  feet,  which  is 
3,400  above  the  valley  of  the  Stinking  Water.  Grass  is  thin  and  wood 
scarce. 

Saturday,  July  26. — Marched  18.8  miles  to  the  North  Fork  of  the  Stink- 
ing Water  River,  crossing  the  South  Fork,  or  Ish-a-woo-a  River.  I  have 

given  this  stream  the  Indian  name  of  a  peculiar-shaped  rock,  by  means 
of  which  they  distinguish  it.  It  is  a  remarkable,  finger-shaped  col- 

umn of  volcanic  rock,  standing  alone  in  the  valley,  about  three  miles 
above  our  crossing.  The  valley  of  the  Stinking  Water  has  here  an  ele- 

vation of  5,273  feet  above  the  sea,  and  is  the  lowest  point  touched  by 
the  expedition.  Just  below  the  junction  of  the  two  forks,  and  about  a 
mile  below  our  crossing,  the  river,  by  a  deep  and  rugged  but  short 
canon,  cuts  off  the  point  of  a  sharp  and  high  anticlinal  ridge  of  yellow 
limestone  which  stands  vertical  along  the  summit,  leaving  a  high,  bold 
peak  on  the  right  bank,  which  the  Indians  use  as  a  landmark.  They 
refer  to  it  as  the  " mountain  with  many  cedars."  I  have,  therefore, 
called  it  Cedar  Mountain.  High  up  on  its  southern  face  is  a  remarkable 
hole,  which  the  Indians  called  my  attention  to,  and  said  it  was  very 
deep.  I  could,  with  my  glass,  see  that  it  was  a  hole,  and  intended  to 
visit  it  after  reaching  camp,  but  was  prevented  from  doing  so  by  more 
jrgent  business.  About  twenty  miles  northeast  from  this  point  is  a 
Small,  isolated  cluster,  which  is  probably  the  Heart  Mountain  of  the 
>arly  trappers  and  guides. 
To-day  we  began  meeting  with  huge  spurs  running  out  from  the 

fountains  at  about  right  angles ;  also  evidences  of  tremendous  volcanic 
action.  The  drift  in  the  valley  is  composed  of  the  debris  of  volcanic 
rock.  We  passed  the  remains  of  a  large  depositing-sulphur  spring. 
The  water  oozed  from  a  cylindrical  mound  of  soft  mud,  a  little  har- 

dened on  its  rim  and  held  together  by  the  roots  of  a  rank  growth  of 
water-grasses.  It  lies  close  to  the  Ish-a-woo-a  River,  on  the  south  side 
near  where  our  trail  crosses,  and  probably  at  one  time  contributed 
largely  to  the  odontic  title  of  the  main  river.  A  few  miles  lower  down, 
below  the  canon,  a  mass  of  sulphur  springs  occur  which  still  give  good 
cause  for  the  river's  name.  On  the  North  Fork  we  found  the  extinct 
emains  of  a  mass  of  depositing  springs;  the  whole  hill-side  was  covered 
ivith  the  large  sedimentary  mounds  of  soft  black  and  brown  earths,  hav- 
ng  a  good  deal  of  transparent  gypsum  in  crystals  and  small  pieces 
jcattered  through  them. 
On  the  mountains  there  is  a  tolerably  heavy  growth  of  coniferous 

H.  Ex.  285   2 
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trees,  and  along  the  streams  the  everlasting  cotton  wood  flourishes.  The 
valley  of  the  North  Fork  for  a  considerable  distance  above  the  canon 
has  very  little  grass  except  a  very  tall,  coarse  kind,  that  grows  in 
patches  near  the  water,  and  is  not  sufficiently  nutritious  to  iuduce  the 
animals  to  eat  it.  The  soil  has  a  peculiar  greasy,  yellowish  look,  and 
only  supports  a  stinted  growth  of  grease-wood  and  sage-brush.  The 
Stinking  Water  is  a  river  of  considerable  size,  and,  prooably,  is  rarely 
fordable  below  the  junction  of  its  two  main  forks.  We  had  considera- 

ble difficulty  in  finding  a  ford  across  the  Ish-a-woo-a,  even  this  late  in 
the  season,  and  probably  neither  of  the  forks  are  fordable  much 
earlier. 

Above  the  canon  the  waters  of  both  streams  are  perfectly  pure  and 
have  no  smell.  Fine  trout  are  abundant  and  game  has  been  very  plen- 

tiful. The  tracks  indicated  that  the  elk  and  mountain-sheep  have  lately 
moved  higher  up  into  the  mountains. 

Sunday,  July  27.— Marched  14.7  miles  up  the  North  Fork  of  the  Stink- 
ing Water,  and  camped  at  the  mouth  of  its  grand  canon.  We  entered 

the  mountains  yesterday.  Along  the  trail  the  soil  is  rather  poor  and  the 
grass  is  thin.  Wood  is  abundant.  The  latter  partof  the  trail,  for  about 
six  or  eight  miles,  is  quite  rough,  and  crosses  a  small  but  remarkable 
bed  of  tertiary  deposits  of  colored  marls  and  clays. 

The  mountains  are  very  rugged.  The  rocks  are  mainly  limestone, 
sandstone,  and  a  coarse  volcanic  conglomerate.  The  sedimentary  rocks 
soon  disappear,  and  the  peaks  are  composed  of,  apparently,  horizontal 
layers  of  volcanic  ejectamenta.  The  prevailing  color  is  a  dark-reddish 
brown,  which  gives  the  mountains  their  marked  black  haze  in  shadow 
and  brouze  tint  in  the  light.  The  conglomerate  weathers  into  the  most 
fantastic  pinnacles,  needles,  and  grotesque  forms.  When  interstratilied 
with  the  rich  brown  sandstones  it  weathers  into  characteristic  rounded 

columns,  displaying  tier  upon  tier,  reaching  above  the  timber-line  into 
the  clouds,  of  sculptured  balconies  supported  by  long  processions  ol  pilas- 

ters and  clustered  columns,  while,  clambering  up  from  below,  forests 
of  spruce  and  pine,  growing  on  seemingly  impossible  slopes,  cover  the 
mountain-side  to  the  upper  limit  of  forest-growth.  Compared  with  any 
mountain  scenery  that  I  have  seen,  the  effect  is  quite  peculiar,  and  even 
magnificent.  The  massive  grandeur  of  the  huge  peaks  is  suffused 
with  a  rare  beauty  of  form  and  color.  At  the  mouth  of  the  canon,  upon 
either  side,  stand  two  lofty  and  slender  peaks  of  similar  form,  which  I 
have  named  "The  Sentinels." 

Monday.  July  28. — Marched  up  the  stream  9.1  miles.  The  trail  enters 
the  canon,  and  is  very  difficult,  leading  along  steep  and  seemingly  im- 

possible slopes  above  the  river,  with  frequent  precipices  below  and 
above.  To  avoid  a  huge  precipice  which  reached  quite  into  the  river, 
unfordable  through  the  canon,  it  made  a  detour  to  the  right  over  the 
most  difficult  hill  met  with  on  the  trip.  It  did  not  seem  possible  for  ani- 

mals to  climb  it,  and  the  mishaps  to  the  pack-train  were  quite  numer- 
ous. 

The  grotesque  forms  of  the  conglomerate  previously  alluded  to  afforded 
great  amusement  to  the  party.     It  is  really  something  remarkable.     § 

After  the  hill  came  a  short,  broad  bottom  of  sage-brush,  and  then  the 

huge  precipice- walls  of  the  canon  closed  in  upon' the  river,  leaving  only a  narrow  bank,  first  on  one  side  and  then  the  other,  densely  covered  with 
cottouwoods,  brush-willows,  and  scattering  pines.  It  was  necessary  to 
ford  the  river  repeatedly — no  easy  matter — and  the  dense  undergrowth 
of  brush  made  progress  anything  but  pleasant.  Earlier  in  the  season 
this  stream  is  in  all  probability  unfordable,  and  progress  along  our  trail 
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therefore  impossible.  At  last  we  came  to  a  patch  of  grassy  bottom, 
jnst  large  enough  for  the  party  to  camp  upon,  and  a  halt  was  cheerfully 
called. 

The  canon-walls  are  streaked  with  dikes  and  veins.  To-day  and  thence- 
forward it  was  found  necessary  to  send  a  pioneer  party  from  the  escort 

ahead  of  the  main  body  to  clear  and  make  the  trail.  Captain  Noyes 
generally  took  charge  of  this  party,  and  to  his  untiriug  efforts  the  expe- 

dition owes  much  of  its  successful  progress. 
During  the  day  the  Indians  have  been  following  the  fresh  trail  of  two 

white  men  with  two  led  horses,  who  have  ascended  the  valley  just  ahead 
of  us.  After  reaching  camp  one  was  sent  ahead  to  reconnoiter,  and 
about  three  miles  farther  on  he  found  them,  just  as  they  had  predicted; 
two  white  men  with  two  spare  horses,  which  were  packed.  They  were 

prospectors  from  Clark's  Fork,  and  were  greatly  relieved  when  they 
found  we  were  not  Sioux,  as  they  had  supposed  upon  first  sight  of  our 
Indian  scout. 

Tuesday,  July  29. — Laid  in  camp.  The  pack-train  was  so  badly  used 
up  that  it  was  necessary  to  give  the  animals  rest,  and  replace  the  lost 
shoes  and  tighten  the  loose  ones. 

Wednesday,  July  30. — Broke  camp  and  marched  14.5  miles  up  the 
stream.  The  trail  was  extremely  difficult  and  beset  with  danger,  both 
upon  land  and  in  the  water.  In  one  place  it  was  so  dangerous  that  even 
the  Indians  dismounted  and  led  their  pouies  oarer  it.  Those  who  under- 

stand how  Indians  stick  to  their  ponies  in  the  most  unheard  of  places 
rather  than  dismount,  will  appreciate  the  difficulties  of  a  situation  that 
induced  them  to  travel  on  foot.  The  stream  was  forded  seven  times. 

At  one  of  these  crossings,  which  was  quite  difficult,  a  pack-mule  lost 
his  footing  and  floated,  pack  and  all,  some  distance  down  stream. 
Through  the  extraordinary  exertions  of  Mr.  Curtis,  our  chief  packer, 
this  animal  was  saved,  though  at  the  expense  of  its  cargo  and  aparejo. 
Mr.  Curtis  came  very  near  drowning,  and  broke  one  of  the  bones  of  his 
right  hand — a  serious  accident. 

On  this  march  we  emerged  from  the  canon  and  came  into  the  park 
that  is  usually  found  near  the  head  of  mountain-streams.  At  camp 
there  was  splendid  grass  and  plenty  of  wood.  Along  the  stream  is  a 
thick  growth  of  cottouwood,  pines,  cedar,  and  willow.  The  mountain- 
slopes  are  densely  timbered. 
We  are  passing  through  what  appears  to  be  one  ridge  of  maximum 

elevation  in  the  mountains.  They  seem  to  be  composed  entirely  of  ma- 
terial thrown  from  or  poured  out  of  volcanoes,  and  yet  no  distinct  cra- 

ters, or  anything  that  looks  like  them,  can  be  seen.  Estimating  from  the 
timber-line,  many  of  these  peaks  are  over  12,000  feet  high,  and  some 
carry  at  this  season  vast  fields  of  snow  on  their  northern  slopes.  From 
the  precipitous  character  of  the  weathering  about  their  summits,  inauy 
of  them  will  probably  be  found  inaccessible. 

Thursday,  July  31. — The  Indians  say  that  I  can  make  one  abig  march'7 
to  the  divide,  or  two  easy  ones,  and  get  across  it.  I  choose  the  latter, 
and  we  start  at  12.30  p.  m.,  marching  eleven  miles  up  the  river. 

The  trail  leads  through  a  perfectly  lovely  country  of  open  pine  forests, 
carpeted  with  long  soft  grass  and  the  mountain-huckleberry.  This  berry 
is  quite  small  and  red,  and  has  a  very  delicate  flavor.  We  camped  in 
a  spot  that  was  absolutely  perfect,  having  ice-cold  water,  a  broad  meadow 
of  thick  grass,  with  dark  forests  of  spruce  and  pine  close  around,  car- 

peted with  a  long  grass  that  makes  our  camp-bed  feel  like  down.  Elk, 
deer,  and  trout  are  abundant.     A  mule  deer  was  killed. 

I  find  to-day  that  we  have  crossed  the  highest  ridge  of  the  mountains 
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and  tbat  the  pass  at  the  head  of  the  Stinking  Water  is  probably  through 
a  secondary  ridge,  and  not  the  main  divide. 

At  this  point  it  became  necessary  to  ascend  a  neighboring  peak  to  do 
some  important  topographical  work,  and  it  was  decided  to  lay  over  one 
day  for  the  purpose.  In  this  connection  the  questiou  of  provisions 
asserted  its  importance.  It  appeared  that  by  making  all  possible  haste 
to  Yellowstone  Lake,  and  sending  the  pack-train  from  there  to  Fort 
Ellis  for  supplies,  the  party  left  behiud  would  be  out  of  provisions  before 
it  could  get  back.  As  one  day  more  or  less  in  a  case  of  that  kind  would 
not  make  much  difference,  it  was  decided  to  lie  over,  do  the  necessary 
work,  and  meet  the  consequences  by  shortening  the  allowance  of  pro- 

visions, should  it  become  necessary.  An  examination  showed  that  the 
soldiers  had  eaten  more  than  their  allowance  of  flour;  that  my  party  had 
consumed  considerably  more  than  its  allowance  of  everything,  and  that 
the  Indians  had  devoured  their  rations  long  ago  and  were  subsisting  on 
the  country.  They  frankly  confessed  that  the  supplies  thus  obtained 
were  rather  scanty,  and  that  they  were  getting  hungry.  Just  here  may 
be  explained  the  secret  of  the  tremendous  marches  made  by  war-parties 
of  Indians.  Having  the  power  of  going  several  days  without  food,  they 
have  no  need  of  a  train  to  incumber  their  progress. 

Friday,  August  1. — Started  at  5.30  a.  m.  with  a  party  consisting  of 
Dr.  Parry  and  Messrs.  Bond  and  Putnam,  with  the  theodolite  and  ba- 

rometer, to  make  the  ascent  of  the  peak  before  mentioned,  and  reached 
the  summit  after  three  hours  of  pretty  stiff  and  some  dangerous  climb- 

ing. The  point  proved  a  very  good  one  for  examining  the  eastern  slope 
of  the  divide  between  the  Big  Horn  and  Yellowstone  drainage.  We 
were  in  the  midst  of  a  mass  of  wild  and  rugged  peaks,  seemingly  thrown 
together  in  the  direst  confusion.  To  the  Avest,  and  not  far  distant,  was 
a  line  of  peaks  which  evidently  formed  the  "divide,"  and  through  a 
depression  in  it,  to  the  northwest,  we  could  see  mountains,  which  were 
evidently  upon  the  farther  side  of  the  Yellowstone  Valley.  The  day 
was  spent  in  work  at  the  summit,  and  we  reached  camp  at  7  p.  m.  very 
tired  and  hungry.    This  peak  we  have  named  "  Sailor  Mountain." 

Saturday,  August  2. — Broke  camp  at  8.30  a.  m.  and  marched  14.4 
miles,  across  the  divide  and  into  the  Yellowstone  basin,  about  one  mile 
from  the  pass.  The  trail  was  excellent,  except  the  short  spurt  of  ascen 
into  the  pass,  which  was  severe.  This  slope  is  on  a  friable  volcanic 
sandstone,  carrying  but  little  soil,  and  smooth  and  bare  in  many  places. 
The  horse  in  the  odometer-cart  broke  down  completely  at  this  spot, 
and  the  cart  had  to  be  left  behind. 

After  the  Indian  guides,  I  was  the  first  to  reach  the  summit  of  the 
pass,  and,  before  1  knew  it,  had  given  vent  to  a  screeching  yell,  which 
was  taken  up  with  a  wild  echo  by  the  Indians;  for  there,  seemingly  at 
their  feet,  and  several  miles  nearer  than  I  had  expected,  was  spread  out 
a  scene  of  exceeding  beauty — Yellowstone  Lake — embosomed  in  its  sur- 

rounding plateau,  and  a  mass  of  green  forest  extending  as  far  as  we 
could  see.  Slowly,  and  in  single  file,  the  remainder  of  the  party  came 
toiling  and  panting  up,  leading  their  animals,  and,  spite  of  lack  of 
breath,  each  gave  the  same  involuntary  yell  as  the  wonder-land  burst 
upon  their  view.  Perhaps  there  was  something  that  moved  us  in  the 
broad  and  startling  contrast  between  the  dreary  deserts,  the  sage-brush 
plains,  the  awful  and  majestic  mountains,  and  that  broad  expanse  of 
fresh,  hazy,  and  sensuous  beauty  that  looked  up  so  invitingly  at  us  from 
below  ;  but  there  was  also  the  proud  feeling  that  we  had  crossed  the  "im- 

passable" mountains. 
There  was  no  time  to  be  lost,  however,  and  I  ascended  a  neighboring 
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peak  in  company  with  the  theodolite-aud-barometer  observers,  to  do  the 
important  work  that  was  now  presented  to  us.  From  this  point  it  could 
be  seen  that  Yellowstone  Lake  lay  in  a  broad  and  high  rolling  plateau, 
densely  covered  with  trees;  that  from  it,  to  the  west  and  south,  there 
are  no  mountains  except  Mount  Sheridan  and  the  Tetons,  and  that  the 
country  probably  slopes  off  gradually  in  those  directions  into  the  basin 
of  Snake  Eiver.  We  found  fresh  tracks  of  mountain  sheep  exceedingly 
numerous,  but  there  was  so  much  noise  that  they  took  the  alarm  in  time 
to  get  out  of  sight.  Two  bears  came  down  to  witness  our  passage,  but 
the  hostile  demonstrations  of  our  Nimrods  scared  them  away. 
We  reached  the  camp  of  the  main  party  at  sundown,  when  it  ap- 

peared that  Dr.  Parry  and  the  two  white  guides  were  missing. 
I  have  named  these  mountains  "  The  Sierra  Shoshonee,"  because  the 

right  to  name  them  is  clearly  mine,  as  I  have  been  the  first  to  cross 
them  and  mark  out  their  geographical  position  and  extent.  Professor 
Hayden  has  called  what  he  has  seen  of  them  and  their  western  border 
sometimes  the  "  Snowy  Mountains  "  and  sometimes  the  "  Yellowstone 
Mountains,"  but  he  has  also  applied  the  latter  name  to  a  range  lying- 
south  of  Yellowstone  Lake,  that  has  no  existence.* 

Sunday,  August  3. — Owing  to  a  miserable  contretemps,  this  day  was 
lost.  The  trail  to  the  lake  was  not  found  by  2  p.  m.,  so  I  had  the 
train  unpacked,  and  went  into  camp  without  making  any  move.  This 
camp  wasin  a  small  opening  in  theforest,  near  a  very  large,gushingspring, 
whose  temperature  was  38°  F.  There  are  also,  close  by,  some  bubbling 
gas-springs  from  pools  of  water  at  38°  F.,  that  have  regular  one-minute 
intervals  between  times  of  maximum  action.  The  gas  is  sulphurous  acid. 

Grass  wras  very  scarce  and  poor  about  camp.  Measures  were  taken 
in  the  morning  to  discover  our  whereabouts  to  the  supposed  lost  mem- 

bers of  the  party,  and  the  odometer-cart  was  brought  in.  At  2.30  p.  m. 
I  took  four  packers  and  went  back  to  the  old  trail,  which  we  rapidly 
followed  down  to  the  prairie  on  Pelican  Creek  that  was  open  to  the 
lake.  Eeturned  to  camp  at  G.30  p.  m.,  where  I  found  a  note  from  Cap- 

tain Noyes,  informing  me  that  he  had  made  his  way  to  the  lake,  and 
that  the  three  missing  persons  were  there,  and  not  likely  to  suffer,  as 
they  had  killed  an  elk. 
Monday,  August  4. — Broke  camp  at  9  a.  m.,  and  marched  about 

eighteen  miles,  to  the  outlet  of  the  Yellowstone  Lake.  The  last  of  the 
three  odometers  gave  out  to-day.  About  six  miles  from  camp  we  came 
upon  a  lake  of  warm  water,  with  a  multitude  of  diminutive  hot  sulphur 
and  gas  springs  on  its  eastern  shore,  and  some  large  springs  breaking 
out  from  beneath  the  water  near  this  shore.  It  is  the  recipient  of  quite 
a  stream  of  pure  cold  water  from  the  mountains,  and  has  an  outlet  into 
Yellowstone  Lake.  On  the  south  side  of  the  lake  is  a  small  mud-puff, 
steaming  and  fuming  away,  depositing  various  forms  of  sulphur.  Two 
kinds  of  rock  seem  to  be  forming  in  its  immediate  vicinity ;  one  a  con- 

glomerate from  the  surface-material.  A  careful  study  of  the  way  in 
which  rocks  are  decomposed  and  others  formed  from  the  resulting 
material  by  the  hot  steam  and  gases  from  the  springs  of  this  basin 
ought  to  throw  light  upon  the  dark  subject  of  metamorphisin. 

On  Pelican  Creek,  in  the  timber  about  six  miles  farther  on,  there  is 
another  system  of  depositing-springs,  supplying  a  large  mass  of  red 
earths  and  recently-formed  rocks.  An  analysis  showed  the  existence 
in  those  deposits  of  chromium,  a  rare  mineral. 

The  trail  down  the  mountain  side  was  through  a  dense  forest,  very 

*  See  Report  of  United  States  Geological  Survey,  1871,  and  map  of  Yellowstone  Lake, 
p.  101,  and  also  same  report  for  1872. 
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much  obstructed  with  fallen  timber.  Aloug  Pelican  Creek  is  a  strip  of 
rolling  prairie,  with  marsh  close  by  the  stream,  while  near  its  junction 
with  the  lake  the  greater  portiou  of  its  valley  is  marsh.  This  prairie  is 
the  home  of  great  numbers  of  field  mice  and  moles,  which  have  bur- 

rowed up  the  ground  to  such  an  extent  that  it  is  traveled  over  with  diffi- 
culty. The  same  is  true  of  a  great  deal  of  the  open  country  in  the 

Yellowstone  basin.  Along  the  north  shore  of  the  lake  the  timber  is 
interspersed  with  many  grassy  openings. 

Tuesday,  August  5. — I  sent  the  pack-train  to  Fort  Ellis  for  supplies. 
It  was  accompanied  by  Captain  Noyes  and  the  escort.  Lieutenant 
Hall  and  a  few  men  remained  with  us.  There  is  very  little,  if  any, 
danger  from  hostile  Indians  in  the  park  at  present.  Small  parties  of 

Baunacks,  Mountain  Crows  or  Snakes,  (u  Sheep-eaters,")  might  try  to 
steal  something,  but  they  are  arrant  cowards. 

As  far  as  my  observation  went,  good  camping-grounds  for  parties  of 
ordinary  size  can  be  found  almost  anywhere  in  the  basin. 

At  this  camp  a  complete  series  of  astronomical  and  hourly  meteoro- 
logical observations  was  instituted  and  continued  during  our  stay. 

Two  p.  m.  found  the  beach  sprinkled  with  explorers,  spread  out  at 
full  length,  with  strained  eyes  close  to  the  sand,  waiting  for  a  crystal  to 
"  pop  up."  The  saud  is  full  of  clear,  sharp  but  diminutive  crystals  of 
different  minerals,  mostly  silica.  These  crystals  are  perfectly  shaped, 
and  quite  beautiful.  They  come  from  a  porphyritic-trachyte  porpbyritic 
with  glassy  feldspar  and  silica,  that  occurs  among  the  igneous  rocks  of 
this  region.  Much  of  the  quartz  is  amethystine.  The  north  shore  of 
the  lake  has  a  long,  shallow,  sloping  beach  of  soft  sand,  very  convenient 
for  bathing.  The  temperature  of  the  water  varies  between  50°  F.  in 
the  morning  and  65°  F.  in  the  evening.  It  is  influenced  considerably 
by  the  heat  of  the  sun,  but  at  any  time  is  cold  enough  to  break  down 
the  constitution  of  the  strongest  bather  if  persistently  applied.  I  have 
ventured  to  name  this  place  Crystal  Beach  for  the  benefit  of  future 
poets  and  sentimentalists. 
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Fig.  2.  Crystal  Beach. 

We  find,  as  others  before  us,  that  the  trout  of  the  lake  are  perfectly 
splendid  in  size  and  condition,  but  are  full  of  parasitic  intestinal  worms, 
which  leave  the  intestines  and  enter  the  flesh. 
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•  The  forest  here  is  made  up  almost  exclusively  of  pine,  (P.  contorta.) 
Toward  the  lake  their  branches  are  stunted  and  bent  upward  toward 
the  trunk,  while  on  the  north  side  (from  the  lake)  they  grow  out  long 
and  free.  The  contrast  is  very  noticeable,  showing  that  the  prevailing 
storms  come  from  the  south  (southwest  ?).  This  is  to  be  expected  as  the 
basin  is  all  open  toward  the  south  and  west,  and  is  completely  hemmed 
in  by  high  mountains  on  all  other  sides. 

Thursday,  August  7. — While  breaking  Camp  this  morning  a  party  of 
horsemen  were  discovered  upon  the  other  side  of  the  river.  They  proved 
to  be  a  party  of  officers  from  Fort  Ellis. 

After  placing  in  a  cache  a  lot  of  provisions  and  material,  for  which  we 
did  not  have  transportation,  we  started  at  12  m.  and  marched  fifteen 
miles  to  Yellowstone  Falls.  The  river  near  the  lake  is  not  fordable,  and 
generally  between  the  lake  and  the  falls  is  unfordable.  Just  below  the 
mud  volcano  there  is  a  ford  that  can  be  used  late  in  the  season.  Our 
Indians  stopped  here,  where  they  crossed  the  river  to  await  our  return 
upon  the  other  side. 
Two  of  my  topographers  started  down  the  river  upon  a  rude  raft 

which  they  had  constructed,  expecting  to  get  down  to  the  falls  before 
the  main  party.  They  were  to  sketch  the  stream  and  make  soundings. 
Unfortunately  about  six  miles  below  the  lake  they  were  swamped  in 
some  rapids,  whose  existence  they  had  not  discovered  in  time,  and  were 
obliged  to  abandon  their  raft,  from  which  they  escaped  with  much  diffi- 

culty.    They  did  not  reach  camp  that  night. 
The  trail  is  very  good,  about  eight  miles  of  it  next  to  the  falls  being 

through  open  country.  Some  very  hue  springs  occur  opposite  and  a  little 
below  the  mud  volcano.  Along  the  streams  there  is  considerable  marsh, 
and  also  along  the  river  just  above  the  rapids. 

Friday,  August  8. — Decided  to  remain  at  this  camp  two  days.  We 
are  following  the  trail  of  Captain  Noyes,  which  here  runs  into  the  direst 
confusion,  branching  off  here  and  there,  but  each  part  always  returning 
upon  itself.  They  have  evidently  lost  the  trail  and  have  been  hunting 
for  it.  We  had  no  guides  who  were  conversant  with  the  country  about 
the  lake,  and  I  had  trusted  to  our  ability  to  pilot  ourselves  by  the  map 
of  Captains  Barlow  and  Heap,  United  States  Engineers,  who  were 
here  in  1871.  I  sent  the  guides  out  to  find  a  continuation  of  the  trail, 
and  afterward  visited  the  upper  falls  and  examined  the  rocks  in  the 
canon  and  about  the  falls  with  much  care.  With  Lieutenant  Blunt  I 
went  below  the  fall.  This  required  some  pretty  nasty  climbing  along 

the  water's  edge  about  the  immediate  approach,  perhaps  not  so  much 
from  the  actual  danger  as  from  the  moral  effect  of  the  terrible  torrent 
just  below,  which  seemed  to  clamor  and  roar  at  the  prospect  of  a  mis- 

step by  the  human  intruders  upon  a  smooth,  slimy  shelf  of  rock,  scarcely 
wider  than  the  foot,  which  had  to  be  passed  at  one  place.  Ten  or 
fifteen  feet  from  the  mass  of  falling  water,  just  on  its  flank,  and  a  little 
to  the  rear,  farther  progress  became  impossible,  for  here  the  loose  debris 
which  occurs  at  intervals  along  the  torrent's  edge  gives  out,  and  one 
stands  against  the  face  of  the  vertical  wall  of  the  fall  gazing  into  the 
cauldron  of  unknown  depth,  which  the  impinging  water  has  worn  into 
the  igneous  rock,  softened  and  disintegrated  by  the  heated  gases  and 
vapors  from  God's  awful  laboratory  beneath.  By  the  barometer  the 
height  of  this  fall  is  150.2  feet.  Its  beauty  is  really  remarkable.  The 
water  contributes  beauty  of  form  and  color,  and  the  rocks  grandeur,  as 
from  their  vertical  jointage  they  weather  and  are  worn  into  vertical 
walls,  sheer  and  straight,  of  tremendous  height.  Just  before  taking  the 
leap  there  is  a  sharp  bend  in  the  channel,  which  narrows  considerably 
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and  wears  out  below,  and  to  the  right  a  huge  semicircular  precipice. 
The  rocks  are  a  porphyritic  trachyte,  and  a  loose  conglomerate  contain- 

ing quite  a  large  variety  of  igneous  rocks.  This  conglomerate  will  repay 
future  study. 
We  then  went  to  the  lower  fall,  but  became  separated  on  the  way. 

He  descended  to  the  bottom  of  the  canon  below,  while  my  progress  be- 
came obstructed  at  the  verge  of  a  precipice  about  80  feet  high,  spring- 

ing up  from  the  seething  waters  close  by  the  flank  of  the  fall.  The 
rocks,  like  those  about  the  upper  falls,  weather  vertically,  and,  from 
greater  decomposition,  into  pinnacles  and  isolated  slopes  of  debris  lying 
thin  on  the  softened  and  disintegrated  surface. 

I  did  not  enjoy  the  sight  of  this  fall  at  all,  as  my  attention  was  con- 
stantly diverted  to  the  steep  aud  narrow  gulch  in  the  rock,  at  whose 

foot  I  stood,  fearing  that  Lieutenant  Blunt,  whom  I  expected  down  every 
moment,  might,  by  accident,  start  a  loose  stone  from  the  debris,  a  mis- 

hap which  would  have  inevitably  knocked  me  into  the  waters  below. 
Besides,  there  was  just  above  me  a  huge  drift  of  snow,  and  I  began  to 
feel  certain  that  the  time  had  come  for  it  to  be  a  small  avalanche.  I 

scrambled  up  the  gulch  with  considerable  difficulty,  aud  soon  found  my- 
self in  camp  with  clothing  thoroughly  saturated  from  the  spray  about 

the  falls. 
During  the  early  morning  I  had  visited  a  mass  of  hot  springs  and 

gas-vents  on  the  sides  of  a  hill  near  camp.  It  seemed  to  me  that  I  saw 
here  evidences  of  the  disintegration  of  the  rocks  by  the  hot  waters, 
gases,  and  vapors  from  the  springs. 

I  have  noticed  that  whenever  there  is  a  mass  of  gaseous  springs,  either 
in  action  or  extinct,  if  they  come  from  a  hill-side,  the  whole  mass  of 
rocks  adjacent  is  disintegrated  aud  of  yellowish  and  white  color. 

Some  of  the  party,  while  walking  down  the  river  along  the  edge  of 
the  grand  canon,  stumbled  across  what  is  probably  Captain  Noyes's  trail. 
Progress  in  this  direction  had  been  considered  impossible.  It  after- 

ward appeared  that  he  had  pushed  ahead,  making  his  own  trail,  after 
having  lost  half  of  one  day  in  looking  for  the  old  one,  which  had  become 
indistinct. 

Saturday,  August  9. — I  sent  back  to  the  cache  for  extra  supplies,  aud 
taking  a  small  party,  including  Lieutenant  Blunt,  Mr.  Hitt,  and  Mr. 
Putnam,  returned  to  the  lower  fall,  where  we  descended  to  the  bottom 
of  the  grand  canon.  We  could  not  approach  nearer  than  about  100  feet 
from  the  fall.  The  water  in  the  river  is  quite  high  for  this  season,  aud 
probably  at  a  low  stage  a  nearer  approach  can  be  made ;  but  not  much 
nearer,  for  soon  the  rocks  at  the  water's  edge  slope  smooth  and  almost 
vertical  into  the  torrent,  and  no  debris  can  remain  along  the  edge  of 
such  a  tremendous  current ;  besides,  there  is  such  a  dense  cloud  of  spray 
that  nothing  could  be  seen  even  if  a  nearer  approach  were  made. 

I  have  noticed  no  hot  springs  along  the  river  between  the  falls, 
although  there  is  abundant  evidence  of  their  former  action  ;  but  imme- 

diately below  the  lower,  or  great  falls,  they  are  quite  numerous,  oozing 
and  spouting  from  holes  in  the  solid  rock.  Here  I  saw  three  that  threw 
up  slender  columns  (about  half  an  iuch  in  diameter)  of  very  hot  water, 
two  or  three  feet  high,  like  a  fountain.  The  flow  was  continuous.  A 
similar  one  across  the  river  was  just  below  the  water's  edge,  and  is  only 
seen  as  the  waves  recede.  Down  the  river  little  columns  and  clouds  of 
steam  gave  evidence  of  the  existence  of  numerous  others.  I  infer  that 
there  are  many  of  these  hot  gas  and  water  springs,  active  and  extinct, 
along  the  channel  of  the  river  through  the  grand  caiion.  Other  explor- 

ers report  their  existence  wherever  they  have  reached  the  bottom  of  it. 
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Of  those  that  we  could  examine,  the  greater  number  issued  from  clean 

holes  in  the  hard,  smooth,  (water- worn,)  rock.  Probably  the  material 

deposited  from  the  water  gets  washed  off,  while  the  gases  stain  the 

neighboring  rocks.  One  spouting  spring,  however,  had  built  for  itself 

quite  a  symmetrical  bee-hive-shaped  mound  of  silica.  An  idea  of  tbe 

shape  can  be  gained  from  the  sketch  below,  (Fig.  3.) 

VERTICAL  SECTION     J 

PLAN 
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Fig.  3.  Spouting  Silica  Spring,  Yellowstone  Falls. 

By  improvising  a  horizontal  sight  we  set  up  the  barometer  at  about 
the  level  of  the  bottom  of  the  fall,  after  which  we  ascended  to  its  crest. 
We  were  on  the  right  bank,  where  there  is  a  narrow  ridge,  very  steep, 
with  loose  dirt  on  it,  which  leads  down  to  the  crest  of  the  fall.  We  set 
up  the  barometer  here,  with  the  feet  of  the  tripod  in  the  water,  at  the 
only  spot  where  the  water's  edge  can  be  approached  at  all.  The  sharp 
ledge  of  rock  here  overhangs  the  precipice,  and  may  fall  off  at  some 
.future  day. 

From  this  point  one  gets  the  fullest  idea  of  the  grandeur  of  the  fall. 
The  depth  of  the  cut  seems  immense,  and  the  effect  is  heightened  by 
the  tremendous  vertical  wall  on  the  right,  which  has  a  sheer  height  of 
fully  500  feet.  On  the  face  of  this  mighty  gash  in  the  rocks  the  column 
of  falling  water  dwindles  and  appears  small,  and  this,  perhaps,  is  the 
reason  the  effect  of  the  fall  is  not  so  impressive  from  below,  or  even  from 
the  bottom  of  the  canon :  the  volume  of  water  appears  small  in  com- 

parison with  the  great  height  and  mass  that  encompass  it.  The  fall  is 
so  great  that  the  whole  volume  of  water  seems  to  break  into  drops  and 
spray  before  it  reaches  the  bottom,  and  the  chasm  for  one-third  of  the 
iheight  from  the  bottom  is  filled  with  a  mass  of  white  vapor  which  very 
much  lessens  the  apparent  height  to  the  eye  looking  from  below.  But 
looking  down  from  the  crest,  one  gets  the  full  effect  of  the  great  height. 
The  chasm  is  so  deep  that  the  trees  along  the  bank  have  but  a  slight 
effect  in  the  beauty  of  the  surroundings.    The  height  of  the  great  fall 
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from  our  measurements  (barometrical)  is  328.7  feet.  This  differs  from 
the  results  obtained  by  previous  parties,  but  from  the  satisfactory  man- 

ner in  which  our  altitude  work  checked  itself,  I  think  it  can  be  relied 
upon  as  a  reasonable  approximation.  After  examining  the  rocks  from 
the  top  of  the  canon  above  the  upper  fall  to  the  bottom  of  that  below 
the  lower  fall,  with  a  view  of  arriving  at  an  explanation  of  their  origin 
and  the  attendant  phenomena,  1  find  that  at  the  upper  fall  the  rock  is 
mostly  a  hard  porphyritic  trachyte,  and  Professor  Comstock  saw  two  or 
three  dikes  of  trap.  Higher  up,  and  outcropping  between  the  falls,  a 
layer  of  coarse,  soft  sandstone,  (conglomerate,)  apparently  horizontal,  and 
distinctly  stratified,  occurs.  It  carries  a  good  deal  of  obsidian  in  coarse 
grains,  and  its  debris  covers  a  good  deal  of  the  country  on  both  sides  of 
the  river.  Below  this,  and  to  the  bottom  of  the  upper  canon,  occur  an 
amygdaloidal  conglomerate;  a  very  coarse  conglomerate,  (rather  breccia,) 
containing  reddish-brown  sandstone  and  obsidian,  with  well-marked 
cleavage;  a  coarse,  friable  stone,  made  up  of  grains  of  spherulitic  obsi- 

dian ;  and  the  hard  porphyritictrachyte  observed  above  the  fall.  Between 
the  falls  I  observed  no  marked  change  in  the  character  of  the  rocks.  A 
yellowish  color  appears  over  the  whole  just  above  the  lower  fall,  but  it 
is  only  on  the  outside,  and  is  evidently  a  stain.  About  and  in  the  Grand 
Canon  the  rocks  are  nearly  all  tinged  a  brilliant  yellow,  and  along  the 
walls  are  weathered  largely  into  pinnacles  with  their  summits  tinged 
reddish  brown.  Everywhere  that  I  broke  the  rocks  the  fracture  showed 
clearly  that  the  yellow  color  was  only  a  tinge,  and  revealed  their  igneous 
character,  and  I  tested  some  of  the  most  marked  specimens.  I  found 
the  same  hard  porphyritic  trachyte  and  granular  obsidian  rock  that 
occurs  above.  Close  by  the  hot  springs  in  the  canon  the  trachyte  carries 
the  strongest  tiuge  of  yellow,  (sometimes  whitish,)  and  is  sometimes  con- 

verted into  a  cellular  rock,  the  imbedded  crystals  having  evidently  been 
destroyed. 

I  therefore  suggest,  in  explanation  of  this  phenomenon,  that  during  a 
former  period,  when  Yellowstone  Lake  covered  a  much  more  extensive 
area  than  now,  the  line  now  occupied  by  the  river  below  the  lake, 
especially  from  the  falls  downward  through  the  Grand  Canon,  became 
the  line  of  escape  for  the  hot  gases,  vapors,  and  chemical  waters  from 
the  volcanic  depths  below  ;  that  their  action  softened  and  disintegrated 
the  rocks  until  the  waters  of  the  lake  could  wear  them  away  and  form 
the  present  river-channel.  There  is  evidently  a  sudden  break  in  the 
quantity  of  this  action  at  the  falls,  with  its  maximum  effect  below  ;  con- 

sequently the  Grand  Canon  commences  in  a  very  marked  manner.  This 
view  is  further  supported  by  the  fact  before  alluded  to,  that  generally 
where  these  hot  springs  come  out  of  the  side  of  a  hill,  that  side  is  excess- 

ively eroded  and  the  rocks  stained  yellow.  In  the  deep  trauverse 
gulches  that  lead  into  the  Grand  Canon  from  the  east,  there  is  an  ex- 

cessive quantity  of  thermal  and  gaseous  spring  action.  In  many  of 
these  spots  I  have  noticed  what  appeared  to  be  solid  rock,  with  the 
greatest  similarity  of  outward  contour  to  the  undoubted  igneous  rocks 
close  by,  into  which  the  finger  could  be  thrust  with  ease,  although  the 
interior  would  be  found  very  hot.  A  further  examination  than  I  had 
time  to  make  would  prove  whether  or  not  these  are  igneous  rocks  disin 
tegrated  by  heat  and  chemical  action,  as  I  am  much  inclined  to  believe. 

As  the  jointage  is  vertical,  or  nearly  so,  the  walls  of  the  canon  weather vertically. 
Notwithstanding  the  remarkably  extensive  evidences  of  volcanic 

action,  we  have  seen  nothing  yet  that  could  be  satisfactorily  identified as  an  extinct  crater. 
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Deer-flies,  (a  kind  of  horse-fly,)  mosquitoes,  and  gnats  are  very  numer- 
ous below  the  lake,  and  future  travelers  should  be  well  supplied  with 

netting,  both  for  themselves  and  animals.  They  are  not  troublesome  at 
night,  owing  to  the  cold.  In  other  mountain  localities  they  disappear 
with  the  extremely  cold  nights  of  July,  but  here,  in  the  vicinity  of  the 
hot  springs,  they  find  plenty  of  warm  rocks  to  roost  upon  when  the 
nights  are  cold,  so  they  can  live  on  for  an  indefinite  lateness  of  season. 

Sunday,  August  10. — Started  on  the  march  at  10  a.  m.,  with  the  pack- 
mules  very  heavily  loaded.  The  trail,  for  a  considerable  distance,  fol- 

lows close  to  the  canon  through  a  dense  wood,  and  is  quite  difficult. 
Marched  twelve  miles  to  Orange  Creek.  Much  of  the  cargo  had  to  be 
thrown  off  on  the  way,  to  be  sent  back  for  on  the  following  day.  The 
chief  difficulty  was  in  getting  through  the  thick  timber,  which  had  not 
been  sufficiently  cleared  away. 
Monday,  August  11. — Remained  in  camp.  Provisions  are  getting  low ; 

sent  back  to  the  cache  for  what  was  left  there.  One  of  our  cooks  was 
lost  in  the  forest,  and  remained  out  over  night.  I  felt  much  worried, 
because  it  is  a  serious  thing  for  a  man  to  get  lost  in  these  forests  as 
there  are  no  landmarks  visible  from  which  he  can  determine  his  position. 

Tuesday,  August  12. — Sent  parties  out  to  the  highest  neighboring 
points  to  fire  signals,  and  also  sent  out  a  guide  to  make  a  circuit  around 
camp  and  find,  if  possible,  the  trail  of  the  lost  cook.  Rain  had  been 
falling  all  night,  and  was  still  falling.  Our  efforts  were  successful,  aud 
the  poor  fellow  came  in  about  10  a.  m.  in  a  pitiable  plight,  having  had 
neither  fire  nor  food.  Rain  was  falling  so  hard  that  it  was  not  consid- 

ered advisable  to  move  camp.  It  cleared  up,  however,  by  1  p.  m.,  when, 
with  Lieutenant  Hall,  I  started,  with  a  few  pack-mules  and  such  of  the 
cargo  as  was  not  required  for  immediate  use,  to  carry  it  forward  on  the 
trail  as  far  as  possible.  Our  means  of  transportation  were  so  limited 
that  it  took  us  two  days  to  make  oue  march.  We  moved  fourteen  miles 
to  the  East  Fork  divide,  and  returned  to  camp  by  sundown,  leaving  the 
cargo  under  proper  guard. 

Hot  springs  are  very  numerous  along  this  trail,  and  the  whole  atmos- 
phere is  saturated  with  their  vapors  to  that  extent  that  we  were  some- 

what nauseated  by  them.  The  trail  follows  for  a  while  an  old  Indian 
trail,  which,  becoming  too  difficult,  Captain  Noyes  had  evidently  aban- 

doned it,  and  tried  to  get  around  by  the  head  of  the  sharp  ravines.  It 
led  in  a  very  tortuous  manner  through  heavy  forests  and  over  very  steep 
hills.  Along  the  bank  of  the  Grand  Canon,  by  bridging  a  few  of  these 
ravines  and  deep  gulches,  a  very  easy  road  could  be  made. 

Wednesday,  August  13. — Broke  camp  at  9  a.  m.,  and  marched  twenty- 
eight  miles,  directly  over  the  highest  point  of  the  East  Fork  divide,  to 
the  East  Fork  of  the  Yellowstone  River,  one  mile  from  the  bridge  over 
the  latter  stream.  Through  the  ranchman  at  the  bridge  we  have  news 
of  Captain  Noyes  and  the  train.  Knowing  that  we  would  be  short  of 
provisions  before  he  could  get  back  to  us,  he  had  made  a  very  rapid 
march  into  Fort  Ellis  and  would  probably  get  back  to  us  in  five  or  six 
days. 

While  on  the  high  summit  of  the  East  Fork  divide  we  were  greeted 
with  quite  a  severe  mountain  storm.  During  the  march  along  the  trail 
among  the  numerous  hot  springs  we  were  again  nauseated  as  on  the 
day  before. 

On  Orange  Creek,  near  our  last  camp,  occurs  a  notable  mass  of  springs 
that  have  so  cut  down  and  discolored  the  rocks  that  I  named  the  locality 
Orange  Rock  Springs.  Orange  Creek  is  a  wild  mountain -stream,  run- 

ning at  this  point  through  a  picturesque  caiion  whose  walls  are  fully 
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200  feet  high.     From  the  bod  and  banks  of  the  stream,  and  at  the  foot 
o:  the  canon  walls,  countless  springs  are  issuing.  The  air  is  saturated 
with  gases  :  the  noise  deafening,  and  the  smell  sickening.  The  spot 
has  most  of  the  physical  characteristics  of  our  best  authenticated  con- 

ceptions of  hell :  and  one  of  our  guides,  who  discovered  it.  did  not  tarry, 
tor  he  felt  certain  that  ••  the  devil  was  not  tar  off."  The  stream  dashes 
over  a  series  of  rapids  and  cascades.  The  rocks  are  disintegrated  and 
discolored  with  the  greatest  variety  of  hues — white,  yellow,  red,  various 

shades  of  green,  brown,  and  drab.  Along  the  summit  oi'  the  canon 
walls  lie  huge  Mocks  ready  to  drop  off,  while  the  foot  of  the  slope  is 

strewn  with  masses  of  fragments  o\'  the  trachytie  rock.  On  the  north- 
east side,  close  by  the  water,  is  an  exceedingly  large  jet  of  steam,  escap- 

ing under  such  pressure  from  a  narrow  fissure  that  the  noise  is  deafen- 
ing.  The  steam  smells  of  a  sulphur  gas.  and  is  excessively  hot.  Close 
around  it  are  three  large  ltot  springs  with  steam  issuing  from  them,  one 
of  which  is  turbid  white  and  quiet,  while  the  other  two  are  boiling  and 
geyser-like.  Very  little  water  escapes  from  them  by  the  surface  into 
the  stream.  Directly  across  the  stream,  a  little  to  the  west,  is  a  large 
boiling  fountain  spring,  with  an  outlet  whose  channel  is  lined  with  silica. 
I  sides,  there  are  multitudes  of  small  gas-jets,  depositing  sulphur  in  a 
variety  of  forms. 

Where  the  trail  crosses  a  small  tributary  of  Broad  Greek  is  another 
active  mass  of  springs.  Among  them,  one  elliptical  in  shape  and  about 
20  by  30  feet  in  opposite  diameters,  is  quiet,  has  a  whitish  scum,  and 
emits  a  sulphur  gas.  It  has  a  slight  overflow.  Another  of  dark  drab 

mud  is  15  by  31  teet  across,  and  Is  constantly  in  violent  ebullition,  throw- 
ing the  mud  i!  and  3  feet  high.     Steam  and  gas  escape  from  it. 

[  decided  to  wait  in  this  vicinity  until  the  return  of  the  train  from 
Fort  Ellis. 

Thursday,  August  14. — Sent  back  for  the  cargo  left  on  the  trail  yester- 
day. 

Across  the  stream,  to  the  north  from  (Mir  camp,  is  a  high  ridge  of  gran- 
ite, whose  direction  is  not  at  first  sight  apparent.  It  runs  across  the  creek 

elose  by  camp,  where  it  is  quite  low.  and  the  surface  debrti  can  be  seen 
for  some  distance  to  the  south.  A  little  east  from  us  it  shows  two  well- 
marked  crags  elose  by  the  south  bank  of  the  creek,  which  latter  makes 
through  it  a  sharp  canon,  commencing  about  two  miles  from  its  mouth. 
About  200  yards  farther  up  it  cuts  through  a  layer  <»t  sandstone,  carry- 

ing numerous  fossil  plants,  which  rest  upon  a  bed  of  volcanic  conglom- 
erate. This  latter  crops  out  extensively  along  the  stream  above,  aud 

its  debris  is  scattered  over  the  rounded  hills  "to  the  south.  It  is  cer- 
tainly  peculiar.  We  have  seen  it  in  varied  conditions  and  structure. 
All  of  the  way  across,  from  one  side  of  the  mountains  to  the  other,  at 

the  W  ashakee  Needles,  and.  in  fact,  everywhere  that  we  have  come  in 
contact  with  these  mountains,  it  can  be  recognized  in  the  distance  by 
its  columnar  and  fantastic  weathering,  and  somber  brown,  sometimes 
almost  black,  hue.  It  is  made  up  of  a  smoothly-rounded  debris  of  a 
great  variety  of  volcanic  rocks,  in  sizes  varying  from  a  pebble  to  enor- 

mous bowlders.  I  have  seen  these  latter  in' position  that  were  from  10 to  15  feet  in  diameter,  and  others  that  clearly  came  from  it  very  much 
larger.  Along  this  stream  it  carries  large  bowlders  of  granite  and 
basalt.  Being  so  near  to  the  granite  ridge  just  mentioned.  I  was  doubtful 
about  the  source  of  the  granite  bowlders  until  I  found  a  huge  one  in  the 
bed  of  the  stream  with  some  of  the  matrix  still  eliuoing  to  it.  and 
shortly  afterward  numbers  of  them  stuck  along  a  vertical  wall  of  the 
conglomerate.     It  is  probable  that  the  blocks  ̂ oi  granite  strewn  over 
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the  country  south  from  camp  are  from  this  source,  because  they  appear 
to  be  rounded  from  wear  rather  than  from  concretionary  structure, 
while  the  granite  of  the  ridge  is  lamellar,  and  gneissic  in  structure.  A 
notable  feature  of  the  conglomerate  is,  that  it  is  frequently  stained  and 
its  constituents  sometimes  thoroughly  impregnated  with  a  green  mine- 

ral (silicate  of  iron,)  which  might  easily  be  mistaken  for  carbonate  of 
copper. 
As  far  up  East  Fork  as  can  be  seen  from  these  granite  knobs  the 

valley  is  quite  open,  fairly  timbered  with  spruce,  pine,  and  aspen,  and 
is  clothed  with  excellent  grass  on  the  rolling  country  between  the  canons 
where  the  stream  cuts  through  some  minor  ridges.  On  these  there  are 
many  ponds  of  stagnant  water.  To  the  north  and  northeast  the  mount- 

ains are  very  high  and  rugged. 
Friday,  Avgust  15. — I  started  at  7  a.  m.  with  a  small  party,  carrying 

rations  and  bedding  on  our  saddles,  for  the  Great  Hot  Springs  on  Gar- 
diner's River,  distant  twenty  miles  down  the  Yellowstone.  We  made 

our  nooning  near  a  lovely  fall  on  the  east  fork  of  Gardiner's  River,  after 
traversing  a  beautiful  country  of  high,  rolling  hills,  well  watered,  with 
excellent  grass  everywhere,  and  wood  scattered  here  and  there  in  groves 
and  masses.  At  the  fall  the  rock  is  basalt,  stained  to  a  dull  yellowish 
hue.  The  weathering  about  it  and  in  the  canon  below  is  quite  similar 
to  that  about  the  Upper  Falls  of  the  Yellowstone. 

A  beautiful  effect  is  produced  about  half-way  down  the  face  of  the 
fall,  where  a  horizontal  dish-like  ledge  juts  out  from  the  wall.  Some  of 
the  falling  water  rushes  dowm  and  into  the  dish  of  the  ledge,  so  that  its 
impetus  throws  it  up  again  at  several  points  in  low,  heavy,  fountain-like 
jets,  while  another  portion  jumps  clear  over  and  beyond  the  ledge,  in  a 
thin  transparent  sheet  whose  convex  surface  looks  exceedingly  like  a 
glass  cover  preserving  the  little  fountains  beneath  from  defilement. 
We  reached  the  springs  at  3  p.  m.,  and  spent  the  afternoon  in  looking 

over  this  very  interesting  and  beautiful  phenomenon.  A  settlement  has 
sprung  up  here  fortbe  purpose  of  accommodating  sight-seers  and  bath- 

ers.  I  have  not  much  confidence  in  the  bathing  properties  of  the  water. 
Saturday,  August  16. — Completed  an  examination  of  the  springs  and 

the  surrounding  country,  and  started  back  to  camp,  which  we  reached  at 
8.30  p.  m.  As  the  Great  Hot  Springs  have  been  described  and  thoroughly 
photographed,  I  will  only  offer  an  explanation  of  their  structure,  as  my 
views  materially  differ  from  any  that  I  have  yet  seen  advanced.  The 
maximum  temperature  of  the  water  given  (164°  F.)  was  obtained  by 
Dr.  Heizmann  and  myself  by  penetrating  through  the  clouds  of  steam 
and  over  the  hot  and  dangerous  crust  to  the  main  fissure,  from  which 
the  water  was  escaping  with  considerable  violence.  Looking  back  at 
this  performance  it  seems  foolhardy;  for  no  oue  can  tell,  in  such  a  mass 
of  steam,  whether  the  crust  under  their  feet  about  the  edge  of  the  fis- 

sure is  firm,  or  thin  and  overhanging,  a  common  feature.  These  springs 
(see  sketch,  Fig.  4)  are  the  source  of  a  small  stream  which  empties  into 
a  sink  near  Gardiner's  River,  a  short  distance  above  where  the  latter 
joins  the  Yellowstone.  The  water  comes  out  at  temperatures  varying 
from  92°  F.  to  164°  F.;  the  latter  at  the  fissure,  where  the  maximum 
quantity  of  water  is  escaping  now,  and  is  strongly  impregnated  with 
certain  minerals,  principally  calcite,  which  latter  it  deposits  profusely 
upon  exposure  in  thin  layers  to  the  atmosphere.  The  springs  originally 
came  out  at  the  top  of  the  hill  above  them,  which  1  should  judge  to  be 
fully  1,000  feet  above  those  in  action  now. 
The  effect  of  the  rapid  deposition  from  the  water  is  quite  remarkable, 

there  being  formed  by  this  agency  level-topped  hills,  sometimes  200  feet 
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high  in  successive  terraces,  one  below  the  other  down  the  slope  of  the 
hill — probably  along  a  line  of  rupture  in  the  rocks — their  faces  showing 

FigS, 
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beautifully  corrugated  surfaces  which  imitate  very  closely  the  Meandrina 
coral,  and  display,  while  the  water  is  flowing  over  in  thin  sheets,  deli- 

cate and  coarse  tints  of  carmine,  pink,  rose,  yellow,  and  brown. 
The  proof  that  the  progress  of  these  formations  is  from  the  top  down- 

ward, and  not  from  the  bottom  upward,  as  explained  by  Professor 
Hayden,*  is  conclusive ;  at  the  top,  the  springs  are  all  dead,  and  the 
deposits  are  decayed  and  almost  hidden  beneath  vegetable  loam  from  the 
dense  forrest  that  has  overgrown  them,  while  all  of  the  active  springs  are  at 
or  near  the  bottom.  He  saw  the  dead  remains  at  the  top,  but  after  ob- 

serving closely  their  characteristics  as  hot-spring  deposits,  he  falls  into 
the  strange  error  of  saying:  "But  in  what  manner  was  it  formed?  I 
believe  that  the  limestone  was  precipitated  in  the  bottom  of  a  lake, 
which  was  filled  with  hot  springs,  much  as  the  calcareous  matter  is  laid 

down  in  the  bottom  of  the  ocean  at  the  present  time.  ###•#* 
The  deposit  was  evidently  laid  down  on  a  nearly  level  surface  and  the 
strata  are  horizontal."  # 

After  the  water  ceases  flowing  the  surface  bleaches  snow-white  or 
bluish-gray. 

The  process  commences  with  the  water  running  from  one  hole  or  fis- 
sure, (Fig.  5,)  or  several,  under  sufficient  pressure  to  rise  as  a  column  to 

a  height  varying  with  the  pressure,  and  from  thence  flowing  off  down 
the  hill,  with  its  surface  covered  with  concentric  ripples,  caused  by  pul- 

sations in  the  current;  along  the  scolloped  lines  of  these  ripples  lie  the 
minimums  of  velocity  in  the  flow,  and  the  maximums  of  deposition  of 
sediment;  consequently,  little  wave-lines  of  ridges  commence  forming 
very  soon,  and  once  started,  another  check  to  the  velocity  is  introduced 
whose  value  is  continuously  increasing.  This,  in  time,  makes  shallow 
pools,  which  are  soon  filled  up  with  sediment,  and  in  time  the  upper 

*  Report  United  States  Geological  Survey,  1871,  p.  68;  ibid.,  72. 
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ones  merge  into  one  large  one  around  and  below  the  orifice,  on  a  level 
with  it  and  bordered  by  a  scolloped  rim,  over  which  the  water  flows  in  a 
continuous  sheet,  (Fig.  5.)  The  water  flowing  over  this  rim  and  down- 

ward, builds  up,  as  the  rim  rises  and  advances  outward,  a  steep  slope 
with  the  maze  of  corrugations  on  its  surface  that  result  from  its  rapid 
throbbing  flow.  Any  serious  obstruction  on  this  slope  will  bring  about 
the  formation  of  a  seconday  pool  on  the  face  of  it,  a  feature  of  common 
occurrence.  This  process  builds  up  a  large  hill,  with  the  large  shallow 
pools  on  top  of  it,  but  everywhere  on  its  slopes  and  top-surface  the  slight- 

est cause  tends  to  produce  the  general  resulrs  just  described  in  miniature. 
Hence,  on  top  we  find  the  large  pools  whose  surfaces  are  literally  meshed 
with  the  scolloped  rims  before  described,  and  the  slopes  are  studded  with 
little  shallow  basins  with  scolloped  rims  and  corrugated  sides,  the  hill 
itself  in  miniature. 

It  was  along  these  rims  that  Dr.  Heizmaun  and  I  made  our  way  to 
the  very  edge  of  the  largest  orifice  and  took  the  temperature  of  the 
water  in  it.  The  spring  thus  builds  for  itself  a  characteristic  mound  of 
great  beauty,  both  of  form  and  color,  which  ultimately  becomes  its  tomb. 

a.  II Ills  Ida 

b.  Spriruj  deposit 
c.  Spritiq 

For,  in  due  course  of  time,  the  level  surface  about  the  orifice  becomes 
raised  so  high  that  the  water  can  no  longer  flow  out  and  over  it,  where- 

upon the  deposition  gradually  chokes  it  up  with  thin,  cellular  curved 
layers  of  calcite. 

Now,  if  the  cause  of  this  action  were  continuous  and  of  constant 
power,  the  spring  would  break  out  again  in  a  favorable  spot,  and  build 
up  another  mound  of  about  the  same  height,  and  the  process  would 
be  repeated  so  long  as  there  remained  any  possible  means  of  escape  for 
the  confined  waters  in  that  locality.  But,  although  the  cause  is  thus 
far  continuous,  the  power  is  actually  decreasing,  as  is  evidenced  by  the 
extensive  distribution  of  the  dead  relics  of  former  volcanoes  and  the 
multitude  of  extinct  and  waning  thermal  springs;  consequently,  where 
the  spring  breaks  out  afresh,  it  must,  in  this  case,  be  at  some  point 
lower  down,  as  the  line  of  rupture  in  the  crust  of  surface-rock  evidently 
runs  downward  toward  Gardiner's  River,  and  a  new  mound  will  be 
built  up  of  less  height  than  the  last  one.  Sometimes  small  vents  have 
broken  out  below  the  level  of  maximum  action,  producing  a  fountain- 
spring,  throwing  a  jet  of  water  nearly  as  high  as  the  level  of  the  priuci- 
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pal  spring.     The  deposition  from  this  would  produce  a  cylindrical  col- 
umn,  with  the  top  narrower  and  rounded.     (Fig.  7.) 

The  "Liberty  Cap"  described  by  Hayden,  and  a  similar  column  near 
it,  are  illustrations  of  this,  and  there  are  other  examples  higher  up.  If, 
instead  of  such  an  orifice,  there  should  be  a  narrow  fissure,  a  sharp, 
rounded  ridge  would  result,  of  which  there  are  numerous  examples. 
Local  circumstances  may  concentrate  the  force  in  certain  small  orifices  or 
fissures,  and  thus  keep  up  the  action  in  a  feeble  manner  at  a  level  where 
the  principal  action  is  extinct.  Thus  there  is  now  feeble  action  on  three  or 
four  levels  above  the  principal  one,  which  at  one  place  has  produced 
an  illustration  of  all  the  structural  peculiarities  on  a  diminutive  scale. 

Sometimes  the  water  has  found  a  vent  lower  down,  before  the  orifices 
above  have  closed  over,  thus  leaving  the  craters  bare,  displaying  numer- 

ous small  caves. 
I  infer  that  the  hill  of  maximum  action  now  has  about  reached  matu- 

rity, from  the  fact  that  the  water  from  the  principal  orifice  is  only 
thrown  a  little  above  the  surface.  We  may,  therefore,  expect  springs 
to  break  out  lower  down  the  hill,  if  indeed  they  have  not  already  done 
so. 
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Among  the  peculiarities  of  deposition  are  delicately-beautiful  hol- 
low spheres,  about  one-eighth  of  an  inch  in  diameter,  sometimes  open 

on 'the  top,  with  a  lid.  They  are  so  thin  and  fragile  as  to  break  at  the 
slightest  touch.  I  put  forward  with  some  hesitation  a  curious  explana- 

tion of  their  origin.  From  the  soft  sediment  at  the  bottom  of  the  pools 
about  the  maiu  orifice,  small  bubbles  of  carbonic-acid  gas  are  constantly 
but  quite  sluggishly  arising.  Now,  the  deposition  is  here  so  rapid  that 
any  bubble  that  lingers  a  certain  length  of  time  on  the  bottom — as 
many  of  them  can  be  seen  doing  at  any  time — receives  a  coat  of  it  over 
its  film  of  surface  sufficient  to  keep  it  there,  thus  forming  a  fossil  bubble. 
Lying  there  on  the  bottom,  it  is  soon  surrounded  and  covered  up  with 
the  ordinary  material  of  deposition.  This  is  the  origin  of  the  small 
spherical  cells  which  are  so  marked  a  feature  of  the  rocks  deposited 
from  these  springs.  Certain  forms  of  coral  are  imitated,  notably  the 
Madrepores  and  Meandrina;  stalactitic  forms  are  common,  and  the  soft 
deposit  in  the  pools  seems  to  harden  into  an  irregular  interlaced  mass 
of  strings  and  fibers. 

Sunday,  August  17. — I  went  out  to-day  with  the  miners  at  the  bridge 
to  a  place  called  by  them  "  Specimen  Mountain,'7  a  noted  locality  for 
amethysts,  forms  of  chalcedony,  opal,  and  silicified  wood.  We  were 
fortunate  in  finding  some  notably  fine  specimens  of  amethysts  and  yel- 

low crystals  of  quartz.  The  containing-rock  is  the  igneous  conglomer- 
ate, before  mentioned.  In  it,  at  this  locality,  are  a  good  many  silicified 

trees,  the  hollows  of  which  are  frequently  lined,  in  short  sections,  with 
varieties  of  quartz  in  very  beautiful  and  perfectly-preserved  crystal 
forms;  rock-crystal,  yellow, blue,  amethyst,  and  opal,  and  many  kinds 
of  chalcedony.  The  amethysts  seem  to  predominate.  In  the  process 
of  silicitication  these  trees  generally  become  divided  into  short  sections 
by  cleavage  planes  at  right  angles  to  their  length.  It  is  these  sections 
that  are  occasionally  hollow  and  lined  with  crystals,  the  adjacent  sec- 

tions being  plain,  unpretentious  petrified  wood.  Much  of  the  latter  is 
perfectly  black,  as  though  it  had  been  carbonized  by  heat  before  the  fos- 

silizing material  came  in. 
Loaded  with  specimens  and  very  tired,  I  reached  camp  a  little  after 

dark.  Camp  had  been  this  day  moved  three  miles  across  the  river, 
to  meet  the  train  from  Fort  Ellis.  Mr.  John  Barronett  has  built  here  a 
very  substantial  bridge  across  the  Yellowstone  Eiver  for  the  use  ol 
miners  visiting  the  head  at  East  Fork.  It  is  only  suitable  now  for  pack- 
animals. 

Monday,  August  18. — Pack-train  in  charge  of  Lieutenant  Young  ar- 
rived at  3  p.  m.  from  Fort  Ellis,  with  twenty  days'  supplies  for  the 

escort  and  twenty  days'  supplies  for  my  working  party. 
Tuesday,  August  19. — Moved  camp  seventeen  miles,  across  the  Ele- 

phaut's-back  Mountains  to  Yellowstone  Falls.  The  trail  proved  very 
bad ;  many  animals  fell  down  hill,  and  there  was  considerable  bad  bog. 
The  train  was  pretty  badly  used  up,  and  two  mules  were  lost ;  all  this, 
too,  after  leaving  half  the  cargo  at  the  old  camp  to  be  sent  back  for. 
The  odometer  is  again  in  use,  having  been  repaired  at  Fort  Ellis. 
Camped  on  Cascade  Creek.  Along  the  trail  the  country  is  pretty  open 
north  of  the  mountains,  with  excellent  grass,  plenty  of  water,  and 
groves  of  trees.  Across  the  divide  the  forest  is  quite  thick,  with  small 
openings  of  meadow,  There  are  three  trails  across  the  divide,  and  we 
unfortunately  took  the  worst  one.  I  made  the  ascent  of  Mount  Wash 
burne  with  a  topographical  party. 

Wednesday,  August  20. — Sent  back  to  the  old  camp  for  the  cargo  left 
behind  yesterday.     The  lost  mules  were  found.     Lieutenant  Kingsbury 
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Tvith  the  escort  arrived  at  2  p.  in.  from  Fort  Ellis;  they  had  staid 
behind  to  get  their  horses  shod.  Captain  Noyes  had  been  taken  sick 
and  could  not  join  us.     He  proposes  to  meet  us  at  Camp  Brown. 

Thursday,  August  21. — We  remained  in  camp,  shoeing  the  animals  and 
resting  them.  Earn  fell  during  the  whole  day.  Sent  to  the  cache  for  the 
remainder  of  the  cargo  left  there. 

Friday,  August  22. — In  camp  ;  rained  all  day. 
Saturday,  August  23. — Moved  camp  thirteen  miles  to  the  Hot  Springs, 

on  Warm  Spring  Creek,  where  it  emerges  from  the  timbered  hills.  The 
Indians  were  in  camp  on  this  stream  waiting  for  us.  Our  party,  with 
the  exception  of  Captain  Noyes,  was  now  altogether  again.  The  coun- 

try along  this  creek,  for  about  eight  miles  from  Yellowstone  Elver,  is  an 
open,  rolling  prairie,  extensively  burrowed  by  moles  and  field-mice. 
About  the  springs  the  water  of  the  creek  and  its  tributaries  is  either 
hot  or  sour,  frequently  both.  We  found  good  water,  after  arlittle  search, 
in  a  marsh  above  the  springs,  on  the  South  Fork. 

Sunday,  August  24. — Marched  13.3  miles  across  the  divide  between  the 
Yellowstone  and  the  Madison,  to  the  Lower  Geyser  Basin,  on  Fire-Hole 
Kiver  ;  met  two  parties  of  sight-seers  from  Montana.  The  trail  passes 
by  a  small  lake,  very  near  the  summit,  and  down  a  sharp  but  short  hill, 
on  the  west  side  of  the  divide,  and  soon  strikes  the  waters  of  the  Mad- 

ison. The  size  of  this  stream  has  been  exaggerated  ;  it  is  from  two  to 
three  feet  deep.  A  depth  of  10  feet,  as  reported,  would  overflow  its 
banks  and  the  who'le  valley.  Along  this  stream  there  is  a  good  deal  of 
marsh,  meadow  and  many  groves  of  timber.  Good  water  can  be  easily 
found  in  the  Geyser  Basin  by  hunting  for  it. 
Monday,  August  25. — Marched  ten  miles  to  the  Upper  Geyser  Basin. 

The  trail  from  the  Lower  to  the  Upper  Geyser  Basins  is  very  bad  from 
marsh  ;  with  a  little  trouble  it  could  be  carried  along  the  hillside  through 
the  timber  and  made  very  good.  Fire-Hole  Kiver  is  the  principal  East 
Fork  of  the  Madison.  Its  waters  in  the  Geyser  region  are  generally 
quite  warm,  sometimes  hot ;  just  above  Old  Faithful,  in  the  Upper 
Basin,  it  becomes  cool  and  potable  again. 

The  boiling  water  from  the  silica  springs  was  used  for  cooking  and 
found  very  convenient.  The  structure  of  the  geysers  or  silica  springs 
is  quite  similar  to  that  of  the  calcite  springs  on  Gardner's  Kiver, 
except  that  the  silica  deposits  slowly,  while  the  calcite  deposits  rapidly, 
making  a  corresponding  difference  in  the  size  and  shape  of  the  mounds 
formed.  There  is  a  good  deal  of  silica  (geyserite)  about  the  springs  in 
a  soft,  pasty  condition  from  solution  in  the  presence  of  alkaline  salts, 
which  ought  to  throw  light  upon  the  formation  of  chalcedony.  Other 
explorers  have  devoted  much  of  their  time  and  attention  to  the  descrip- 

tion and  explanation  of  these  geysers  and  springs,  to  which,  in  my 
hasty  visit,  I  have  seen  nothing  to  add.  Further  elucidation  must  be 
the  result  of  careful  observation  and  study,  over  greater  periods  of  time 
than  are  at  the  disposal  of  exploring  parties;  besides,  the  question  of 
getting  back  to  Camp  Brown  is  becoming  rather  serious  ;  the  pack-train 
is  badly  used  up,  from  traveling  excessively  laden,  over  bad  trails,  (the 
cargoes  average  over  250  pounds,)  and  there  is  considerable  doubt 
whether  the  rations  will  hold  out  while  we  are  making  way  through  the 
"  impassable"  couutry  at  the  head  of  Wind  Kiver,  described  by  our forerunners. 

The  immediate  difficulty,  however,  is,  that  the  Indians  have  failed  to 
find  the  trail  back  to  Yellowstone  Lake.  Thev  seem  to  be  nonplussed 
and  are  depending  upon  me,  and  this  evenng  informed  me  that  we  were 
lost.     The  explanation  of  this  is,  that  they  are  u  plains  Indians/'  and  are 
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wholly  unaccustomed  to  travel  among  forests  like  these,  where  all  land- 
marks disappear.  It  will,  therefore,  be  necessary  to  make  a  trail — no 

pleasant  prospect  in  such  a  country,  where  one  has  so  many  people  and 
animals  dragging  along  after,  to  multiply  the  consequences  of  getting 
caught  out  in  the  dense  forest  without  any  camping  place.  An  indi- 

vidual or  an  animal  might  easily  stray  a  short  distance  from  the  trail 
and  get  lost,  if  there  was  any  halting  or  confusion,  and  to  get  lost  in 
this  dense  forest,  where  the  hills  are  so  rounded  that  nothiug  can  be 
seen  from  their  tops,  would  be  a  terribly  serious  matter. 

Tuesday,  August  26. — Taking  a  picked  party  of  Indians,  the  guide 
Smith,  and  the  escort  as  pioneers  to  blaze  and  clear  the  trail,  I  started 
out  early  in  the  morning,  with  the  intention  of  making  a  trail  to  Yellow- 

stone Lake,  if  the  old  one  could  not  be  found.  The  train  was  to  wait 
until  10  o'clock  before  starting.  After  a  short  and  fruitless  search  I  took 
out  a  compass,  and  giving  the  Indians  the  direction,  told  them  to  go  that 
way  all  the  time,  and  pick  out  the  best  way.  This  they  did  with  great 
skill,  but  as  our  route  lay  directly  across  the  water-drainage,  the  hills 
were  frequent,  and  the  trail  pretty  rough. 

An  Indian  seems  to  have  an  instinct  which  enables  him  to  pick  out 
the  best  country  to  travel  over,  and  to  avoid  natural  obstacles. 

Four  p.  m.  found  the  advance  party  at  the  lake,  at  the  spot  we  had  set 
out  for,  but  it  was  perfectly  certain  that  the  train  would  have  to  stop  on 
the  way.  Fortunately  there  were  suitable  camping-places  along  the 
trail.  With  empty  stomachs,  and  saddle-blanket  lodgings,  we  made  a 
large  fire,  and  spent  a  remarkably  long  night  in  vaiu  efforts  at  sleep. 

Wednesday,  August  27.— The  minimum  thermometer  last  night  regis- 
tered 13°  F.,  the  greatest  cold  we  have  yet  experienced.  At  8  a.  m.  an 

orderly  arrived  with  a  message  from  Lieutenant  Hall,  commanding  the 
escort,  informing  me  that  the  mules  of  the  train  were  so  badly  used  up 
that  it  could  not  move  to-day.  Much  of  the  cargo  had  been  thrown 
off  along  the  trail,  and  one  loaded  mule  was  lost.  Later  in  the  morning 
Lieutenant  Hall  himself  arrived  and  further  informed  me  of  the  state  of 

affairs.  The  odometer-cart  had  worn  out  completely  and  was  abandoned. 
The  packers  had  gone  back  on  the  trail  to  gather  up  the  cargo  and  find 
the  lost  mule.  Sending  all  back  to  camp  except  the  Indians,  my  orderly, 
and  the  guide,  I  remained  to  look  up  the  trail  ahead. 

By  noon,  having  gone  without  food  since  morning  of  the  day  before, 
the  pangs  of  hunger  overcame  a  violent  prejudice  and  I  ate  some  fish, 
from  the  lake  worms  and  all.  The  Indians  have  been  eating  these 
wormy  fish  all  along  and  I  doubt  whether  there  is  anything  injurious 
about  them.  I  might  have  obtained  something  to  eat  from  them,  but 
there  is  a  feeling  in  the  average  white  man's  breast  which  prevents  him 
from  asking  such  a  favor  from  an  Indian.  It  is  very  unreasonable,  but 
it  is  there.  The  Indian,  on  the  other  hand,  asks  favors  from  the  white 
man,  feeling  within  himself  that  all  that  the  white  man  has  belongs  to  him, 
and  he  is  therefore  only  getting  back  his  own.  He  never  returns  thanks 
for  such  favors. 

The  principal  difficulty  on  the  trail  yesterday  was  that  it  was  not  suf- 
ficiently cleared  to  allow  the  pack-mules  to  get  through  without  getting 

frequently  stuck  between  trees — a  mishap  in  which  a  mule  will  waste 
strength  enough  to  carry  him  and  his  pack  several  miles. 

I  have  often  been  struck  with  the  philosophical  way  that  a  packer 
proceeds  from  the  grass  that  a  mule  eats  to  the  work  that  it  will  do. 
In  his  eyes  so  much  grass  represents  so  much  mule-work,  and  no  grass 
represents  pretty  nearly  no  work,  while  it  is  true  that  very  little  work 
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can  be  expected  of  a  train  of  pack-mules  that  have  oot  eaten  pretty 
nearly  their  fill  of  grass  or  something  else  before  starting. 

Thursday,  August  28.— The  train  came  in  during  the  morning  and 
went  into  camp  at  the  Hot  Springs  on  the  lake  three  miles  ahead.  The 
trail  was  good,  but  somewhat  obstructed  with  timber  along  the  shore 
of  the  lake.  There  is  a  first-rate  trail  along  the  west  side  of  the  lake, 
over  which  I  would  have  sent  the  greater  part  of  the  expedition  had 
I  known  of  its  existence,  thus  avoiding  the  Fire-Hole  Basin,  and  our 
trials  in  getting  away  from  it.  It  would  have  been  perfectly  easy  to 
get  a  small  party  from  that  basin  to  the  lake. 
Along  the  west  shore  of  the  lake  are  numerous  small  streams  with 

meadows  and  marsh. 
The  lost  mule,  with  a  cargo  of  flour,  beans,  and  coffee,  was  not  found 

yesterday,  although  the  search  was  carried  back  to  our  camp  in  the 
Fire-Hole  Basin.  Word  was  left  with  some  gentlemen  visiting  the 
geysers,  who  were  coming  across  on  our  trail,  to  take  this  mule  back  to 
Fort  Ellis  in  case  it  should  find  its  way  back  to  the  trail  before  they 
came  along.  Our  rations  were  too  short  to  permit  any  more  time  to  be 

spent  in  search  and  it  was  therefore  abandoned.* 
The  flour  belonged  to  the  escort  and  is  a  severe  loss,  necessitating 

half  rations  of  bread  for  them  during  the  remainder  of  the  trip. 
At  night  the  Indians  in  camp  up  the  valley  had  a  scalp-dance  over 

two  Sioux  scalps  that  had  been  given  by  the  Crows  to  two  Of  the  In- 
dians with  Captain  Noyes's  party  going  to  Fort  Ellis,  who  had 

visited  the  Crow  agency.  They  invited  everybody  to  join,  which 
invitation  was  eagerly  accepted  by  the  young  men  of  my  party,  the 
guides,  packers,  and  soldiers.  This  dance  gives  every  one  a  chance  to 
sing  and  yell  with  all  his  might,  and  they  literally  made  the  welkin 
howl.  There  was  considerable  lung-power  in  action.  The  waves  of 
sound  were  echoed  back  and  forth  from  the  woods  and  hills  on  either 
side  of  the  narrow  grassy  valley,  and  came  billowing  to  the  lake  with  a 
tremendous  effect,  which  was  heightened  by  the  lurid  glare  from  the 
numerous  camp-fires  standing  out  in  the  darkness  against  the  mass  of 
black  forest  behind.  The  West  Pointers  in  the  party  called  it  M  Our 
twenty-eighth  hop." 

Friday,  August  29. — I  made  arrangements  for  the  main  party  to  move 
along  the  south  shore  of  the  lake  toward  the  river,  and  started  at 
II  a.  m.  with  Professor  Comstock  and  a  topographical  party  to  make 
the  ascent  of  Mount  Sheridan,  about  ten  miles  south  of  the  lake. 

The  country  is  covered  with  a  dense  mass  of  timber  on  low  rounded 
hills,  with  the  fallen  timber  so  bad  as  to  make  much  of  the  country  im- 

passable for  animals.  There  was  no  trail  and  no  one  who  knew  any- 
thing about  the  country.  I  went  ahead,  steering  by  the  compass, 

going  around  the  masses  of  fallen  timber  and  picking  out  the  highest 
ground  and  ridges  to  travel  over.  We  were  lucky  enough  to  make 
camp  at  the  foot  of  the  mountain  after  a  march  of  between  three  and 
four  hours.  We  could  not  see  it  at  all  at  starting,  and  only  caught  one 
glimpse  of  it  on  the  way  before  we  came  directly  upon  it,  and  yet  it 
towers  to  a  height  of  3,000  feet  above  the  surrounding  country. 

Saturday,  August  30.— Started  up  the  mountain  7  a.m.;  a  very  late 
start  for  such  work.  As  there  was  no  chance  to  reconnoiter,  we  had  the 
ill  luck  to  take  the  longest  and  most  laborious  line  of  ascent.  The  party 
becoming  separated,  to  my  great  surprise  I  reached  the  summit  first  at 
9.45  a.  in.,  and  the  rest  of  the  party  an  hour  later.    Thinking  myself 

*  This  mule  was  found  by  them  and  turned  in  to  the  quartermaster  at  Fort  Ellis. 



EECONNAISSANCE    OF    NORTHWESTERN    WYOMING.  37 

behind  I  had  made  great  haste  so  as  to  reach  the  summit  before  the 
others  were  ready  to  come  down. 
Mount  Sheridau  is  a  high  mountain  mass,  rising  alone  from  the  rapidly 

sloping  hills  of  the  Snake  River  drainage,  just  south  of  the  Yellowstone 
divide.  All  the  rocks  seen  were  igneous,  sometimes  stained  and  decom- 

posed from  hot-spring  action.  Springs  and  feeble  geysers  being  still  in 
action  along  the  streams  from  its  north  and  east  slopes. 

To  the  east  and  southeast  is  a  ridge  of  high  timbered  hills,  which 
sweeps  around  to  the  northward  and  terminates  in  Promontory  Point 
at  the  south  end  of  the  lake.  To  the  south,  as  far  as  the  Wind  River 
range,  about  sixty  miles  distant,  the  country  is  a  mass  of  high  timbered 
ridges,  formed  by  the  erosion  of  the  waters  of  Snake  River,  all  rapidly 
sloping  down  to  the  eastern  base  of  the  Tetons,  which  lie  south  10° 
west,  about  forty  miles  distant. 
Westward,  and  from  the  Tetons,  there  are  no  mountains,  only  low, 

rounded,  heavily-timbered  hills,  as  far  as  the  eye  can  reach.  To  the 
northwest  commence  the  high  ridges  of  bald  mountains  which  lie  be- 

tween the  different  tributaries  of  the  Gallatin  aud  Madison  Rivers. 
Between  Mount  Sheridan  and  the  lake,  the  divide  between  the  Snake 
and  Yellowstone  waters — the  Continental  Divide — is  certainly  not  more 
than  300  feet  above  the  lake,  and  in  many  places  runs  within  a  mile  ot 
tbe  latter.  It  is  a  broad,  comparatively  low,  gently  rounded  stretch  of 
country,  so  flat  on  top  that  the  opposite-shedding  waters  are  frequently 
interlocked.  It  is  dotted  with  lakes,  some  quite  large,  and  carries  a 
good  deal  of  marsh  and  strips  of  meadow  along  the  streams.  All  of 
the  lakes  in  sight,  except  one,  drain  into  the  Snake  River. 

The  divide  between  the  waters  of  the  Madison  and  the  Yellowstone, 
above  the  falls,  is  a  stretch  of  smooth  hills,  rising  but  little  above  the 
Yellowstone  Basin,  and  having  steep,  rocky  slopes  only  in  few  places. 
All  of  the  country  in  the  basin  about  Yellowstone  Lake  and  extending 
far  to  the  westward  is  very  densely  timbered,  with  only  small  openings 
along  the  streams  and  about  the  marshes. 

There  is  a  great  deal  of  fallen  timber,  such  as  to  sometimes  com- 
pletely obstruct  progress,  but  I  have  observed  that  the  most  and  the 

worst  of  it  lies  in  the  immediate  neighborhood  of  water,  either  in  lake, 
stream,  or  marsh,  and  can  be  very  largely  avoided  by  traveling  high  up 
on  the  hills  and  ridges.  Along  the  shores  of  Yellowstone  Lake  a  great 
deal  of  water  is  held  in  the  numerous  swamps  which  afford  a  constant 
supply  to  the  multitude  of  small  brooks  feeding  into  tbe  lake.  There  is, 
consequently,  here  an  excessive  quantity  of  fallen  timber. 

The  huge  mass  of  the  Sierra  Shoshonee  Mountains  closes  in  and 
around  to  the  northward  of  the  basin,  showing  a  comparatively  low 
granite  ridge  running  from  the  East  Fork  with  a  northerly  trend  down 
the  right  bank  of  the  Yellowstone  River.  The  highest  portion  of  this 
mass  seems  to  be  that  northeast  from  the  basin,  about  the  headwaters 
of  Clark's  Fork  and  the  Rosebud.  Northward  from  there  it  soon  runs 
out  and  makes  way  for  the  valley  of  the  Lower  Yellowstone  River.  Its 
structure  seems  to  be  buried  beneath  the  most  extensive  outpouring  of 
lava  and  volcanic  matter  yet  observed  on  the  globe.  Along  its  eastern 
base  we  gained  only  an  inkling  of  its  structure  from  the  dip  of  the 
upper-lying  rocks.  Probably  the  key  lies  in  the  country  on  the  Muscle- 
Shell  River,  to  the  northward.  It  is  probable  that  the  southern  portion 
of  this  volcanic  overflow  at  one  time  overlaid  the  northeastern  slopes  of 
the  Wind  River  range,  and  that  the  erosion  of  the  drift  period  has  cut  a 
channel  through  on  this  flank,  forming  the  Wind  River  Valley  and  leav- 

ing the  extensive  deposits  of  volcanic  debris  in  tbe  valley  as  well  as  tre- 
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mendous  precipices  of  castellated  basalt,  trachytes,  conglomerates,  and 
sandstones  that  fringe  and  seemingly  seal  its  head  and  northern  border. 
I  had  the  topography  of  the  country  in  sight  from  this  station  sketched 
with  great  care  and  reasonable  precision.  It  is  the  best  geodetic  sta- 

tion in  the  region  traversed.  My  topographical  party  has  now  inspected 
the  Yellowstone  Lake  Basin  from  mountain-peaks  favorably  situated 
on  its  eastern,  northern,  and  southern  borders. 
We  commenced  the  descent  at  12.30  p.  m.,  and  as  soon  as  possible  took 

up  the  march  for  the  main  party.  Their  trail  was  struck  at  5  p.m.,  and 
followed  until  sundown,  when  we  camped  on  the  spot  they  had  left  in 
the  morning. 

The  smoke  was  still  rising  from  the  smouldering  fires  and  the  ground 
still  fresh  on  their  departing  trail.  As  I  rode  up  to  the  scene  so  lately 
rife  with  the  jest;  the  coarse  shouts  of  laughter;  the  murmuring  of  many 
voices ;  the  bugle's  blast;  the  loud  words  of  command  ;  the  round-toned, 
cadenced  shouts  of  the  Indians ;  the  shrill,  clarionet-like  cry  of  the 
sqnaws;  the  crying  of  papooses;  the  barking  of  dogs;  neighing  of 
horses;  brayiugof  mules;  the  roaring  and  crackling  of  great  camp- 
fires  ;  and  the  occasional  rifle  or  pistol  shot  at  some  misguided  squirrel — 
it  seemed  utterly  cheerless  and  desolate.  What  can  appear  more  deso- 

late than  a  freshly-deserted  camp  "I 
Sunday,  August  31. — We  have  now  only  twelve  days7  rations,  and 

between  us  and  Camp  Brown  is  the  "impassable  barrier  never  scaled 
by  white  man  or  Indians.7'  If  it  were  not  for  the  question  of  provisions 
I  would  laugh  at  it,  because  we  have  an  outfit  that  can  go  almost  any- 

where ;  but  the  question  of  time  now  assumes  an  unhappy  importance, 

and  I  begin  to  i'eel  much  worried. We  arose  at  daylight,  cooked  a  hasty  breakfast,  and  started  off  at 
sunrise,  overtaking  the  main  party  at  9  a.  m.  on  Yellowstone  Lake,  just 
as  they  were  preparing  to  start  on  the  march.  They  had  made  one 
march  of  ten  miles  over  a  good  trail,  and  the  one  of  the  day  before  of 
nine  miles,  which  had  been  beset  with  difficulties,  owing  to  the  attempt 
to  follow  the  lake-shore  too  closely.  There  was  no  trail,  but  a  great 
deal  of  marsh  and  fallen  timber. 
Owing  to  some  misunderstanding,  the  Indians  had  become  angry 

with  Lieutenant  Hall,  and  considerable  jealousy  had  sprung  up  among 
themselves,  whereat  the  greater  portion  of  them  had  left  our  camp  and 
gone  off. 

After  a  short  rest  I  started  off  with  the  guides  to  make  a  trail.  It 
was  pretty  rough  for  a  few  miles,  but  after  that  we  struok  a  good 
trail,  with  many  freshly-blazed  trees  marking  it.  A  queer  freak  of 
the  disaffected  Indians  was  here  displayed.  They  had  deserted  the 
main  party  and  gone  on  ahead,  when,  finding  this  excellent  trail,  they 
had  freely  blazed  it  with  their  hunting-knives  for  quite  a  distance  until 
the  work  and  slow  progress  involved  became  monotonous.  I  regarded 
this  as  an  olive-branch,  and  treated  them  very  kindly,  as  though  noth- 

ing had  happened,  when  we  passed  them.  They  staid  away  two  or 
three  days  and  then  came  back  in  driblets,  biifr  I  never,  by  word  or 
sign,  let  them  know  that  their  absence  had  been  thought  of.  Their  own 
jealousy  continued  a  few  days  longer,  and  then  everything  went  on  as 
happily  as  before. 
We  marched  ten  miles  and  camped  at  the  extremity  of  the  arm  of 

the  lake  that  we  left  this  morning.  There  is  a  well-marked  beach  along 
this  shore  of  the  lake,  but  it  is  frequently  deceptive  and  dangerous  from 
quicksands  where  the  water  comes  in  from  marshes  above;  the  timber 
gradually  becomes  more  open  and  meadows  replace  the  swamps ;  the 
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country  to  the  south  rises  rapidly  into  hills  of  considerable  magnitude, 
and  the  water  drains  off  too  rapidly  to  permit  the  formation  of  much 
marsh. 

Monday,  September  1. — Broke  camp  and  marched  ten  miles  into  the 
valley  of  the  Upper  Yellowstone  River.  The  trail  strikes  the  southeast 
arm  of  the  lake,  thence  following  up  the  valley  of  a  small  tributary 
of  the  lake  whose  course  is  parallel  to  the  river  to  a  point  high  up  on 
the  hills  bordering  the  west  side  of  the  valley.  The  latter  part  is 
pretty  bad  from  marsh  and  uuderbrush.  Our  camp  was  about  ten  miles 
from  the  mouth  of  the  river. 
The  valley  about  the  mouth  is  very  marshy,  with  numerous  small 

ponds  and  sloughs.  There  is  also  a  great  deal  of  timber  on  the  low 
grounds  on  the  west  side,  but  from  its  proximity  to  water  there  must  be 
in  it  a  great  deal  of  fallen  timber  to  impede  progress. 

While  the  advance  was  quietly  following  a  first-rate  trail,  it  was  sud- 
denly observed  to  lead  up  a  high  hill  to  our  right.  I  sent  an  Indian  to 

see  what  became  of  it  up  there,  who  came  back  with  the  information 
that  it  led  to  an  open  rocky  place  on  top,  and  was  after  that  "kaywut," 
(played  out.)  It  now  appeared  that  the  top  of  the  hill  was  used  as  a 
stamping  ground  for  elk,  and  they  had  made  such  a  broad  trail  leading 
up  to  it  as  to  completely  deceive  us.  Sending  back  word  to  the  train 
to  go  into  camp,  we  started  in  search  of  our  lost  trail,  which  was  soon 
fouud  considerably  lower  down  in  the  valley. 
We  have  now  reached  a  country  from  which  one  of  our  Indians  says 

he  knows  the  way  back  to  Camp  Brown  by  the  head  of  Wind  River. 

He  belongs  to  a  band  of  Shoshones  called  "  Sheep-eaters,77  who  have 
been  forced  to  live  for  a  number  of  years  in  the  mountains  away  from 
the  tribe.     A  heavy  rain-storm  set  in  about  night-fall. 

Tuesday,  September  2. — Broke  camp  a.  m.  and  inarched  up  the  Yellow- 
stone River  thirteen  miles.  The  trail  leaves  the  timber  and  goes  into 

the  open  valley.  This  latter  is  probably  quite  marshy  earlier  in  the 
season.     It  is  also  probable  that  the  river  is  not  fordablenn  the  spring. 

The  storm  of  last  night  burst  out  about  noon  with  great  violence  and 
continued  during  the  day  and  night.  A  good  deal  of  snow  fell  in  the 
mountains  about  1,000  feet  above  us. 
We  camped  in  the  edge  of  a  grove  of  pines  with  a  dense  fringe  of 

fallen  timber  on  its  border.  It  was  a  cold,  wet  camp  in  the  border  of 
the  timber,  and  considerably  mixed  withal.  As  it  was  raining  hard  when 
we  reached  it,  everybody  dropped  into  the  first  place  that  presented 
itself ;  the  fallen  timber  monopolized  nearly  all  of  the  ground,  so  that 
there  was  little  choice ;  the  result  was,  that  Indians,  soldiers,  citizens, 
and  officers  were  all  camped,  together  in  the  direst  confusion,  on  a  small 
spot  that  it  seemed  possible  almost  to  cover  with  a  blanket. 

All  through  this  basin  game-tracks  have  been  very  abundant,  but 
our  party  from  its  size  makes  a  good  deal  of  noise,  which  will  account 
for  the  fact  that  we  did  not  see  a  great  deal.  A  maguificent  elk  crossed 
the  valley  in  advance  of  us,  and  in  plain  sight  to-day.  He  Was  a  royal 
fellow,  indeed,  and  seemed  to  resent  our  intrusion  upon  his  chosen  rut- 
ting-ground.  The  party  was  too  much  drenched  and  too  cold  from  the 
driving  rain  to  make  any  attempt  to  get  him  ;  the  first  instance  of  the 
escape  of  anything  (except  bear)  that  came  in  sight  of  it.  The  trail 
was  very  good  except  the  last  mile,  which  was  quite  marshy. 

Wednesday,  September  3. — The  storm  continued.  Broke  camp  8  a.  m. 
aud  marched  thirteen  miles.  The  trail  soon  leaves  the  main  stream  and 
follows  up  a  small  tributary  that  comes  in  from  a  little  west  of  south, 
crossing  a  low  divide  to  a  tributary  of  the  Snake. 
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At  this  divide  occurs  a  curious  phenomenon,  probably  the  one  re- 

ferred to  by  the  early  trappers   as  the  u  Two  Ocean  Pass." 
Marching  at  the  head  of  the  column  where  the  trail  approached 

the  summit,  I  noticed  that  the  riband  of  meadow  in  which  the  stream 
lay  we  had  been  following  suddenly  dropped  away  in  front  of 
us  with  a  contrary  slope.  I  could  still  see  the  stream  thread- 

ing it,  and  for  a  moment  could  scarcely  believe  my  eyes.  It  seemed 
as  if  the  stream  was  running  up  over  this  divide  and  down  into 
the  Yellowstone  behind  us.  A  hasty  examination  in  the  face  of 
the  driving  storm  revealed  a  phenomenon  less  startling  perhaps, 
but  still  of  remarkable  interest,  A  small  stream  coming  down  from 
the  mountains  to  our  left  I  found  separating  its  waters  in  the 
meadow  where  we  stood,  sending  one  portion  into  the  stream  ahead 
of  us,  and  the  other  into  the  one  behind  us — the  one  following  its  des- 

tiny through  the  Snake  and  Columbia  Rivers  back  to  its  home  in  the 
Pacific;  the  other,  through  the  Yellowstone  and  Missouri,  seeking  the 
foreign  water  of  the  Atlantic  by  one  of  the  longest  voyages  known  to 
running  water.  On  the  Snake  River  side  of  the  divide  the  stream  be- 

comes comparatively  large  at  once,  being  fed  by  many  springs,  and  a 
great  deal  of  marsh. 

While  the  small  advance  party  were  approaching  camp  two  of  our 
Indians  discovering  three  elk  close  by  gave  us  an  illustration  of  skillful 
hunting  by  crawling  up  and  killing  the  three  with  four  rifle-shots.  They 
were  extremely  large  and  fat.  As  examples  of  Indian  generosity  to 
white  men  are  becoming  rare,  I  wish  to  put  on  record  this  one  where 
one  of  them  made  me  a  present  of  the  whole  carcass  of  one  of  these  elk. 
Being  hungry  enough  to  eat  it  all  myself,  after  the  long  march  in  the  cold 
rain,  I  had  a  vivid  appreciation  of  the  gift. 
The  trail  was  good,  passing  around  a  beautiful  lake  in  the  Yellow- 

stone Valley,  which  is  probably  the  Bridger  Lake  of  the  old  maps. 
The  valley  of  the  Upper  Yellowstone  is  quite  flat,  and  lies  between 

grand  and  rugged  walls  of  bare,  broad  mountains  of  volcanic  ejectamenta. 
It  is  from  one  to  three  miles  wide,  and  interspersed  with  broad  meadows, 
and  groves  of  pine  and  spruce.  The  amount  of  water  that  it  receives 
from  the  slopes  on  either  side  is  astonishing,  and  accounts  sufficiently 
for  its  marshy  character. 

There  is  a  remarkable  discrepancy  between  the  volumne  of  water  in 
the  river  above  and  below  the  lake.  The  storm  prevented  us  from  mak- 

ing observations  for  a  comparison,  and  I  can  only  say  that  above  the 
lake  the  stream  seems  ridiculously  small  compared  to  what  it  is  below. 
The  volume  of  water  which  the  lake  receives  from  small  streams  and  the 
numberless  marshes  along  its  border  must  be  very  great. 

Thursday,  September  4. — There  is  only  one  Indian  in  the  party  who 
knows  the  country  between  here  and  Wind  River,  and  he  seems  to  be 
getting  proud  of  the  power  he  has  over  us  and  wants  to  exercise  it  a  little. 

WThen  all  ready  for  the  start  it  was  discovered  that  he  was  enjoying  all the  comforts  of  a  home  in  the  bosom  of  his  family  and  taking  a  quiet  smoke 
after  having  been  told  to  get  ready  an  hour  before.  Here  was  a  dilemma. 
It  was  his  second  offense,  and  must  be  noticed,  but  to  rebuke  him  and 
rouse  his  anger  might  be  followed  by  his  certain  departure,  followed  in 
all  likelihood  by  all  of  his  dusky  brethren.  It  was  no  easy  matter  to 
make  them  understand  us  when  we  were  perfectly  quiet.  How  much 
misapprehension  must  occur  in  case  all  should  become  excited  aud 
angry.  I  sent  another  message  to  him,  and  rode  along  myself  trying 

to  look  solemn  and  determined  during  its  delivery.  To  our^ great  grati- fication he  surlily  saddled  up  his  pony  and  struck  off  on  the  trail,  as- 
suming from  thence  forward  a  winning  smile  and  air  of  boyish  oblivion. 
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We  marched  fourteen  miles  across  the  high  rolling  outliers  of  the 
Sierra  Shoshonee,  with  the  mountains  close  on  our  left,  and  camped  on 
another  tributary  of  Snake  River. 

The  hills  between  the  valleys  are  quite  large  but  considerably  worn, 
§o  as  to  present  accessible  slopes.  The  dense  timber  which  has  caused 
us  so  much  trouble  and  labor  is  rapidly  thinning  out  so  that  the  trail 
can  be  picked  out  mostly  clear  of  it.  Magnificent  slopes  of  grass  and 
luxuriant  flowers  are  becoming  numerous. 

In  getting  through  the  timber  aud  over  the  terrible  trails  that  we 
have  seen  so  much  of,  it  has  been  my  custom  to  start  first  on  the  march 
with  a  small  party,  consisting  of  the  guides,  a  few  of  the  best  Indians, 
and  two  soldiers  with  hatchets  to  blaze  our  trail.  Immediately  after  comes 
m  pioneer-party  from  the  escort  with  axes  and  shovels  to  clear  the  trail 
that  has  been  blazed;  cutting  away  trees  and  fallen  timber;  cutting 
down  steep  banks,  filling  bogs  with  brush,  and  making  a  passable  way 
for  the  crowd  of  animals  and  pack-mules  that  w^ere  to  start  two  or  three 
hours  later.  How  necessary  it  was  to  keep  the  clearing  party  well  ahead 
of  the  train  will  appear  when  it  is  known  that  the  pack-train  could  not 
stop  in  the  dense  forest  without  great  danger  of  losing  some  of  the 
animals,  as  it  would  be  impossible  to  keep  them  on  the  trail;  and,  once 
off  of  it,  there  was  little  hope  of  finding  them. 

Ont  he  march,  a  train  of  pack-mules  travels  as  a  unit, — as  though  each 
mule  were  connected  with  the  one  in  front, — but  let  a  halt  be  called,  and 
each  one  becomes  a  free  and  independent  creature  to  hunt  for  grass,  or 
the  bell-mare,  at  will. 

Just  before  reaching  camp,  two  of  the  Indians  and  one  of  the  white 
guides  killed  three  bears  after  alivety  skirmish.  There  are  wood,  water, 
and  grass  all  along  the  trail,  which  is  excellent. 

Friday,  September  5. — The  Indian  difficulty  came  up  early.  The  fellow 
after  being  told  to  get  ready  in  time  to  start  with  us,  went  off  up  the 
stream  to  trap  for  beaver.  It  was  evidently  time  to  deal  with  him.  Call- 

ing the  one  who  acted  as  interpreter,  and  several  of  the  most  prominent 
Indians  about  me,  I  endeavored  to  make  them  understand  that  this  fellow 
was  not  doing  as  he  had  agreed  to  with  me;  that  we  had  to  travel  back  to 
Camp  Brown  as  fast  as  we  possibly  could  or  else  our  rations  would  give 
out,  and  there  was  not  game  enough  in  the  country  to  feed  such  a  big 
crowd  ;  that  I  could  go  back  without  his  assistance,  only  it  would  take 
longer  to  find  the  way,  and  we  might  get  very  hungry  before  we 
got  back  to  Camp  Brown ;  that  I  had  sooner  do  that  than  have  any  more 
nonsense  from  him,  and  that  he  either  must  do  as  he  had  promised,  or  I 
w7ould  have  him  tied  up  and  carried  back  to  Camp  Brown  and  put  in 
the  white  man's  jail  there.  I  then  sent  out  two  Indian  runners  to  follow 
up  his  trail,  find  him  as  soon  as  possible,  and  tell  him  that  he  must 
come  in  as  fast  as  he  could— well  knowing  that  they  would  tell  him  all 
that  I  had  said.  To  my  utter  relief,  in  about  half  an  hour  they  were 
discovered  away  up  the  valley  returning  with  him,  and  driving  their 
horses  at  desperate  speed  ;  without  a  word  he  took  his  place  in  advance 
of  the  column,  and  soon  appeared  perfectly  cheerful  and  contented.  Still 
I  had  a  fear  that  he  might  in  resentment  lead  us  out  of  the  way,  and 
watched  him  with  much  apprehension.  The  few  days  following  proved 
my  fears  groundless.  He  as  well  as  the  others  were  overawed,  and  said 
that  "the  captain'7  was  "  heap  mad."  The  only  misunderstanding  that 
arose  from  my  talk  to  them  was  an  impression  that  I  was  going  to  put 
him  aud  a  lew  of  his  intimate  friends  in  jail  upon  our  return.  We  did 
get  into  a  great  deal  of  trouble  on  this  day's  march,  but  no  one  worked 
harder  than  he  to  help  us  out  of  it. 
We  broke  camp  at  8  a.  m.,  and  after  a  march  of  nine  miles  the  trail 
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led  across  a  large  densely- timbered  hill.  About  halfway  up  it  the  fallen 
timber  lay  so  thickly  across  the  trail  that  it  soon  appeared  to  be  a  hercu- 

lean task  to  get  through  it.  Everybody  took  hold,  officers,  men,  guides, 

and,  to  the"  astonishment  of  all,  even  the  Indians  who  were  with the  advance,  but  before  we  had  any  hope  of  getting  through,  the  train, 
came  up  with  us,  making  it  unnecessary  to  go  into  camp. 
Sending  back  word  to  it  to  camp  before  attacking  the  hill,  I  sent 

out  the  Indians  and  guides  to  look  up  a  better  place  for  crossing,  and 
in  the  mean  time  scrambled  ahead  on  foot  over  this  trail  far  enough  to 
see  that  it  would  take  at  least  a  day  to  clear  away  the  fallen  timber  so 
as  to  make  it  practicable. 

Toward  night  the  Indians  returned,  having  been  successful  in  finding 
a  way  across.  They  pointed  it  out  to  me,  and  I  am  free  to  confess  it 
seemed  about  as  feasible  as  to  lead  the  train  over  a  squirrel  trail  up  a 
tree.  It  boldly  attacked  the  hill  by  way  of  numerous  openings  at  its 
steepest  part. 

The  trail  to  camp  was  good,  with  wood,  water,  and  grass  abundant 
The  vegetation  is  luxuriant. 

All  of  the  Snake  Eiver  drainage  above  the  Tetons  concentrates  in  a 

low-lying  tract  along  their  eastern  base,  called  Jackson's  Hole.  For 
this  reason  I  have  called  this  partial  water-shed  the  Teton  Basin. 

Viewed  from  the  east,  the  Tetons  rise  from  a  low  elevation,  and,  being 
projected  against  a  low  country,  their  appearance  is  truly  majestic. 
From  their  aspect  at  this  distance,  I  should  judge  their  structure  in 
altitude  to  be  the  same  as  that  at  the  Washakee  Needles,  i.  e.,  lamellar 
granite,  forming  numerous  acicular  pinnacles. 

Saturday,  September  G. — Broke  camp  at  7  a.  m.,  and  making  a  trail  over 
the  tremendously-steep  hill  by  continual  zigzags,  up  which  it  took 
the  train  one  hour  and  a  half  to  climb,  we  marched  ten  miles  over  a 
very  good  trail,  and  camped  close  by  the  pass  to  Wind  Eiver. 

I  rode  ahead  into  the  pass  with  the  Indian  guide,  who  pointed  to  me 
Wind  Eiver  Valley  displayed  at  our  feet  in  its  full  length,  with  evident 
pride  and  satisfaction.  Dismounting,  I  climbed  the  high  mountain  south 
of  the  pass  with  much  difficulty,  and  had  a  view  that  seemed  to  unravel 
a  good  deal  of  the  mystery  in  which  this  region  has  been  wrapped.  I 
found  myself  on  the  extreme  point  of  the  southwestern  angle  of  the 
Sierra  Shoshonee,  and  at  the  very  head  of  Wind  Eiver. 

Along  their  southern  wall  to  the  southeast  lay  the  Wind  Eiver  Valley, 
in  which  I  could  see  Crow  Heart  Butte,  not  far  from  Camp  Brown. 
Across  came  the  grand  Wind  Eiver  Mountains,  sweeping  up  to  a  climax 
in  Union  Peak  and  running  out  at  a  point  ten  miles  south  from  me.  From 
just  south  of  this  extremity,  running  west  as  far  as  Snake  Eiver  near 
the  southern  extremity  of  the  Tetons,  and  culminating  in  snow-clad  peaks 
along  the  western  half,  lay  a  range  of  mountains  which  have  hardly 
attracted  notice  before  as  such,  and  which  I  have  named  the  Wyoming 
Mountains.  From  the  south  they  appear  as  a  continuation  of  the  Wind 
Eiver  Mountains.  To  the  west,  distant  forty  miles,  the  Tetons  seemed 
to  pierce  the  sky  with  their  needle  like  spires;  between  and  to  the  north- 

west and  north  lay  the  Teton  Basin,  a  semi-funnel-shaped  region  of  high, 
rolling,  green-clad  hills,  narrowing  to  a  focus  in  Jackson's  Hole  at  the 
foot  of  the  Tetons,  and  far  beyond  was  just  a  glimpse  of  Mount  Sheridan 
—a  grand  mountain,  which  will  always  do  honor  to  the  general's  name. 

The  culminating  point  of  the  Tetons  has  for  a  very  long  time  been 
called  the  Grand  Teton.  It  is  a  good  name,  and  I  see  no  reason  for 
changing  it,  although  some  members  of  Dr.  Hayden's  party  of  1872  have 
seen  lit  to  rename  it  after  him.  I  know  of  no  man  who  is  more  worthy 

of  having  his  name  left  behind  him  in  the  Eoeky  Mountains  than  he": 



RECONNAISSANCE    OF    NORTHWESTERN    WYOMING.  43 

but  certainly,  among  the  ''thousand  peaks  worthy  of  a  name"  which  he 
describes,  along  the  western  face  of  the  Sierra  Shoshone,  some  one 
might  have  been  selected  which  would  have  gone  down  to  posterity 
with  a  clearer  title. 

The  Teton  Basin  is  notable  for  the  abundance  of  its  streams,  the  lux- 
uriance of  its  vegetation,  and  the  happy  distribution  of  immense  areas 

of  low-lying  timber-land  among  a  liberal  display  of  grassy  slopes  and 
valleys. 
Togwotee  Pass  lies  between  the  head  of  Wind  Eiver  and  a  small 

tributary  of  Snake  Eiver.  It  has  an  altitude  of  9,021  feet  above  the  sea, 
but,  notwithstanding  this  altitude,  the  approaches  to  it  are  quite  easy. 
A  railroad  could  be  carried  over  it  without  extraordinary  expense.  Just 
south  of  it  is  the  last  peak  of  the  Sierra  Shoshonee  in  this  direction.  It 
is  composed  of  horizontal  layers  of  volcanic  ejectamenta,  (sand,  sand- 

stone, and  conglomerate,)  and  rises  to  an  elevation  of  10,G25  feet  above 
the  sea. 

Sunday,  September  7.— We  crossed  the  divide  and  camped  on  Wind 
Eiver,  after  a  march  of  fifteen  miles.  The  trail  is  good,  except  about 
two  miles  of  fallen  timber  on  the  Wind  Eiver  side.  After  this  there  is 
no  more  timber  in  the  Wind  Eiver  Valley,  except  the  cottonwood  along 
the  streams.  Grass  occurs  in  meadows  along  the  streams  and  sparsely 
over  the  rolling  hills,  on  either  side. 

A  marked  change  of  climate  is  noticeable  immediately  upon  entering 
Wind  Eiver  Valley.  It  is  considerably  warmer,  both  by  day  and  night, 
and  the  relative  humidity  is  very  much  less.  The  effect  of  this  is  notice- 

able in  the  comparative  scarcity  of  springs,  streams,  and  marshes,  in 
the  dry  and  dusty  character  of  the  soil,  in  the  sun-cured  grasses,  and  in 
the  gray  and  sun  dried  appearance  of  the  face  of  the  country  so  peculiar 
to  the  rainless  region  of  the  Eocky  Mountains.  In  the  Teton  and  Upper 
Yellowstone  Basin  the  grasses  look  fresh  and  green;  there  are  number- 

less marshes,  springs,  aud  small  streams,  and  the  black  soil  does  not 
fly  into  a  cloud  of  dust  at  first  touch.  Indeed,  our  whole  train  rarely 
broke  the  soil  enough  to  raise  the  dust.  These  considerations,  taken  in 
connection  with  the  weather  observations  made  on  the  trip,  lead  me  to 
infer  that  we  may  find  in  these  basins  a  region  of  equable  precipitation 
of  rain — a  phenomenon  of  rare  occurrence  in  the  great  Eocky  Mountain 
plateau.  1  think  it  quite  probable  that  here  the  soil  can  be  cultivated 
without  irrigation ;  and  it  may  be  as  well  to  remark  just  here  that  the  soil 
of  this  great  plateau  is  generally  quite  rich,  however  unpromising  it  may 
appear  at  first  sight;  but  in  these  basins,  coming,  as  it  does,  from  the 
decomposition  of  volcanic  rocks,  it  is  peculiarly  fertile. 

Monday,  September  8.— Broke  camp  at  10  a.  m.,  and  marched  seventeen 
miles  down  Wind  Eiver.  The  trail  is  good  and  well  marked,  being  the 
one  used  by  the  Indians  in  their  trips  to  Snake  Eiver  and  Fort  Bridger. 
There  is  good  camping-ground  almost  anywhere  in  Wind  Eiver.  The 
heat  and  dust  are  oppressive. 

Tuesday,  September  9. — Sent  a  small  party  of  Indians  to  Camp  Brown 
to  announce  our  return  and  obtain  information  regarding  the  presence 
of  hostile  Indians.     Broke  camp  at  9.45  a.  m.  and  marched  twenty  miles. 

Wednesday,  September  10. — Lieutenant  Hall  and  a  small  party  started 
at  5  a.  m.  for  Camp  Brown,  expecting  to  get  in  before  night.  Broke 
camp  at  10  a.  m.,  and  marched  twenty  miles  to  a  point  about  three  miles 
above  the  mouth  of  Bull  Lake  Fork ;  grass  rather  thin. 

Thursday,  September  11. — Broke  camp  at  9.30  a.  in.,  and  crossed  Wind 
Eiver,  moving  on  down  to  Lake  Fork.  After  crossing  the  latter  we 
struck  across  a  very  high  plateau  to  Sage  Creek,  coming  upon  our  out- 
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going  trail  and  camping  near  a  former  camp.  Distance  traveled,  seven- 
teen miles;  grass  and  poor  water;  no  wood. 

Friday,  September  12. — Broke  camp  at  8.30  a.  m.,  and  marched  eight 
and  one-half  miles  to  Camp  Brown. 

September  17,  18,  and  19. — The  expedition  marched  back  to  Camp 
Stambangh,  where  it  was  disbanded. 

I  take  the  greatest  pleasure  in  according  to  Captain  Noyes  the  credit 
that  is  due  him  for  having,  by  his  skill  and  energy  in  assisting  us,  con- 

tributed very  largely  to  whatever  of  success  that  has  attached  to  the 
expedition.  Perhaps  this  will  be  better  understood  when  I  state  that  a 

delay  of  three  days  at  the  Big  Muddy  and  Ham's  Fork,  which  might 
very  easily  have  occurred,  would  have  been  followed  by  a  delay  of  two 
weeks  at  Green  Biver  on  account  of  the  freshet.  This  delay  would  have 
brought  us  into  the  Big  Horn  Valley  after  the  arrival  there  of  a  power- 

ful war-party  of  Sioux,  which,  it  is  known,  came  in  shortly  after  we  went 
out,  and  who  certainly  would  have  driven  us  back  to  Camp  Brown,  and, 
perhaps,  made  the  expedition  a  failure. 

In  conclusion,  I  may  perhaps  be  pardoned  for  referring  to  the  opin- 
ions that  previous  explorers  have  held  with  regard  to  the  character  of 

the  undertaking  accomplished  by  this  expedition. 
From  the  report  for  the  year  1872  of  N.  P.  Langford,  superintendent 

of  the  Yellowstone  National  Park,  I  extract  the  following: 
The  park  is  only  accessible  from  Montana.  It  is  impossible  to  enter  it  from  Wyoming, 

Attempts  to  scale  the  vast  ridge  of  mountains  on  the  eastern  and  southern  borders 
have  been  made  by  several  expeditions  across  the  continent,  commencing  with  that  of 
Wilson  G.  Hunt,  the  chief  of  Astor's  overland  expedition  in  the  year  1811.  As  late 
as  1833  the  indomitable  Captain  Bonneville  was  thwarted  in  a  similar  effort,  and, 
after  devising  various  modes  of  escape  from  the  mountain-labyrinth  in  which  he  was 
lost,  determined  to  make  one  more  effort  to  ascend  the  range.  Selecting  one  of  the 
highest  peaks,  in  company  with  one  of  his  men,  Washington  Irving  says: 

"After  much  toil  he  reached  the  summit  of  a  lofty  cliff,  but  it  was  only  to  behold 
gigantic  peaks  rising  all  around,  and  towering  far  into  the  snowy  regions  of  the  atmos- 

phere. He  soon  found  that  he  had  undertaken  a  tremendous  task;  but  the  pride  of 
man  is  never  more  obstinate  than  when  climbing  mountains.  The  ascent  was  so  steep 
and  rugged  that  he  and  his  companion  were  frequently  obliged  to  clamber  on  hands 
and  knees,  with  their  guns  slung  upon  their  backs.  Frequently  exhausted  with  fatigue 
and  dripping  with  perspiration,  they  threw  themselves  upon  the  snow,  and  took  hand- 
fuls  of  it  to  allay  their  thirst.  *  *  As  they  ascended  still  higher, 
there  were  cool  breezes  that  refreshed  and  braced  them;  and  springing  with  new  ardor 
to  their  task,  they  at  length  attained  the  summit. 

As  late  as  1860,  Captain  Baynolds  was  foiled  in  repeated  efforts  to 
cross  the  barrier.  While  camped  on  Wind  River,  at  the  southeastern 
base  of  this  formidable  mountain,  he  wrote,  (Senate  Ex.  Doc.  No.  77, 
40th  Congress,  1st  session  :) 
To  our  front  and  upon  the  right  the  mountains  towered  above  us  to  the  height 

of  from  3,000  to  5,000  feet  in  the  shape  of  bold,  craggy  peaks  of  basaltic  formation, 
their  summits  crowned  with  glistening  snow.  ***** 
Directly  across  our  route  lies  a  basaltic  ridge  rising  not  less  than  5,000  feet  above  us,  its 
walls  apparently  vertical,  and  no  visible  pass,  or  even  canon.  On  the  opposite  side  of 
this  are  the  headwaters  of  the  Yellowstone.  Bridger  remarked  triumphantly  and  forci- 

bly to  me  upon  this  spot :  "  I  told  you  you  could  not  go  through.  A  bird  cannot  fly  over  that 
without  talcing  a  supply  of  grub  along."  I  had  no  reply  to  offer,  and  mentally  conceded 
the  accuracy  of  the  information  of  the  "  old  man  of  the  mountains." 

Dr.  F.  V.  Haydeu,  in  his  Eeport  for  1871  of  the  Geological  Survey  of  the 
Territories,  p.  134,  says: 
The  range  of  mountains  on  the  east  and  south  of  the  Yellowstone  Basin         * 

seems  to  be  entirely  of  volcanic  origin  ;  they  are  also  among  the  ruggedest  and 
most  inaccessible  ranges  on  the  continent.  From  the  valley  of  Wind  River  they  present 
a  nearly  vertical  wall  from  1,500  to  2,000  feet  high,  which  has  never  been  scaled  by 
white  man  or  Indian,  but  are  covered  with  perpetual  suows  to  a  greater  or  less  extent . 
From  any  high  point  a  chaotic  mass  of  peaks  may  be  seen. 
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CHAPTER    II. 

PHYSICAL   GEOGRAPHY. 

General  description— Green  River  basin — North  Platte  basin — Wind-Big-Horn  basin — 
Yellowstone-Teton  basin — Indian  trails. 

The  region  traversed  by  this  expedition  lies  in  the  western  extremity 
of  the  Territory  of  Wyoming,  including  the  whole  extent  of  the  Terri- 

tory from  the  southern  to  the  northern  boundary.  It  lies  between  N.  lat- 
itude 41°,  along  the  base  of  the  Uintah  Mountains, — a  little  south  of 

the  Union  Pacific  Eailroad, — and  45°  at  the  north  boundary  of  the  Yel- 
lowstone National  Park,  and  W.  longitude  108°  at  the  Big  Horn  Eiver, 

and  111°  near  the  western  boundary  of  Yellowstone  Park,  and  the  east- 
ern base  of  the  Wahsatch  Mountains.  It  forms  a  trapezoid,  with  the 

longest  dimension  running  north  and  south,  with  an  area  of  about 
41 ,925  square  miles.  Distance  across,  at  the  southern  boundary,  one  hun- 

dred and  fifty-seven  miles ;  at  the  northern  boundary,  one  hundred  and 
forty-seven  miles;  and  length  from  south  to  north  about  two  hundred 
and  seventy-six  miles. 

It  is  a  portion  of  the  plateau  from  whose  surface  rise  the  numerous 
ridges  which,  taken  together, form  the  Eocky  Mountains.  Between  north 
latitude  41°  and  46°,  the  general  trend  of  these  ridges  changes  from  a 
northerly  to  a  northwesterly  direction,  and  in  the  obtuse  angle  thus 
formed  the  ridges  themselves  are  so  broken  and  scattered  that  the  east- 

ern water-shed  breaks  quite  through  and  takes  a  considerable  portion  of 
the  drainage  from  the  western  slopes,  while  between  them,  and  extend- 

ing as  far  west  as  the  Wahsatch  Mountains,  in  west  longitude  111°  30', 
the  plateau  itself  is  exposed,  opening  out  into  the  great  plains  of  the 
Missouri  on  the  east,  through  the  valley  of  the  North  Platte  Eiver ;  across 
the  gap  between  the  northern  extremity  of  the  Black  Hills  and  the  Big 
Horn  Mountains;  and  on  the  north  through  the  valley  of  the  Big  Horn 
Eiver  between  the  Sierra  Shoshone  and  the  Big  Horn  Mountains.  The 
Black  Hills  of  Dakota  form  a  remarkable  outlier  nearly  opposite  the  eastern 
opening  and  the  point  of  the  angle — lying  between  the  two  main  forks  of 
the  Big  Cheyenne  Eiver,  a  tributary  of  the  Missouri,  in  latitude  43° 
north  and  longitude  109°  30'  west  from  Greenwich. 

Hypsometrical  observations  enough  have  now  been  taken  by  the  nu- 
merous parties  that  have  traversed  it,  to  show  a  fair  approximation  to 

the  mean  height  of  this  plateau  above  the  sea,  but  they  are  not  availa- 
ble for  my  reference,  as  this  writing  is  done  at  a  place  where  the  neces- 

sary means  of  reference  upon  scientific  subjects  are  very  scant  indeed. 
Enough  has  come  within  my  observation,  however,  to  lead  me  to  esti- 

mate it  at  about  G,500  feet. 
Its  breadth  from  east  to  west  along  the  parallel  of  42°  north  latitude 

is  three  hundred  and  nine  miles,  and  its  length  along  the  meridian  of 
108°  30'  is  three  hundred  and  forty-five  miles.  The  area  described  is,  as 
a  rule,  semi-barren  and  treeless,  although  the  soil  is  quite  rich  and  sup- 

ports a  scanty  growth  of  extremely  nutritious  grass  in  connection  with 
a  few  very  hardy  shrubs. 
The  line  of  the  Becky  Mountain  divide,  or  water-parting,  passes 

through  this  region.  This  line,  after  traversing  the  country  from 
Mexico  in  a  northerly  direction  between  the  meridians  of  108°  and  108° 
west  longitude,  is  deflected  from  its  course  in  north  latitude  40°  30', 
where  bending  around  the  head  of  North  Park  it  soon  leaves  the  ridge 
of  maximum  elevation — in  fact  leaves  the  mountains  altogether— and, 
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taking  a  north  west-by-northerly  trend,  follows  a  low  line  at  an  eleva- 
tion of  about  7,500  feet  across  the  plateau  just  described  to  the  Wind 

River  range,  making  a  sharp  detour  about  the  head  of  the  Sweetwater 
River,  which  here  breaks  through  the  low  ridge  and  intrudes  upon  the 
Pacific  water-shed,  giving  a  poor  excuse  for  the  name  of  South  Pass; 
thence  following  the  summit  of  the  range  to  its  northwestern  extremity; 
thence  by  a  tortuous  course  about  the  heads  of  the  Wind,  Snake,  and 
Yellowstone  Rivers  in  the  Sierra  Shoshone  range,  from  which  it  shortly 
emerges  into  the  Yellowstone  Lake  Basin ;  thence  northwesterly,  skirt- 

ing the  southern  border  of  Yellowstone  Lake,  at  an  altitude,  in  some  places, 
of  between  two  and  three  hundred  feet  above  it,  running — still  a  very 
tortuous  line, — between  Shoshone  Lake  and  the  Upper  Geyser  Basin,  on 
Fire-  Hole  River,  to  the  low  ridge,  with  a  deep  flexure  to  the  southeast,  which 
surrouuds  the  sources  of  the  Three  Forks  of  the  Missouri ;  thence  return- 

ing to  the  line  of  direction  departed  from  it  takes  a  north-northwesterly 
course  into  the  British  Possessions.  It  will  be  seen  that  for  the  greater 
portion  of  this  distance  the  continental  divide  is  a  comparatively  low 
line,  with  high  mountain-ridges  arranged  on  either  side  of  it,  on  the 
opposite  slopes  of  the  great  plateau. 

Including  the  portion  of  this  divide  between  the  parallels  of  44°  and 
51°  north  latitude,  we  have  the  crown  of  the  water-shed  of  the  con- 

tinent, from  which  the  water  is  shed  literally  in  all  directions,  as  from 
a  point ;  to  the  north  through  the  Mackenzie  River,  to  the  Arctic  Ocean ; 
to  the  east,  through  the  Saskatchewan  and  Lake  Winnipeg,  to  Hudson's 
Bay ;  to  the  east  and  south,  through  the  Missouri,  Yellowstone,  Wind, 
and  Big  Horn,  to  the  Atlantic  Ocean;  to  the  south,  through  the  Green 
and  Colorado,  to  the  Gulf  of  California  and  the  Pacific  Ocean  ;  and  to 
the  west,  through  the  Snake  and  Columbia,  to  the  Pacific. 
The  table-land  of  Wyoming,  previously  described,  forms,  in  the 

southern  half,  the  most  important  pass  through  the  Rocky  Mountain 
chain.  It  is  a  belt  about  one  hundred  and  forty  miles  broad,  from  north 
to  south,  and  is  traversed  by  roads  along  its  northern  and  southern 
borders  and  through  the  middle,  the  latter  being  the  line  of  the  Union 
Pacific  Railroad. 

The  principal  water-sheds  formed  are  five,  viz:  1st.  The  Mackenzie- 
Saskatchewan  ;  2d.  The  Missouri-Mississippi ;  3d.  The  Colorado-Snake  ; 
4th.  The  Columbia ;  and  5th  the  remarkable  region  lying  between  north 
latitude  33°  and  43°  and  west  longitude  111°  and  12lA  where  the  surface- 
waters  are  either  carried  into  lakes  without  outlets  or  into  a  sinks,7'  where 
they  disappear  from  the  surface.  To  give  a  description  of  these  water- 

sheds would  lead  me  beyond  the  scope  of  this  piper  into  a  field  for 
which  sufficient  material  for  reference  is  not  available.  The  description 
will,  therefore,  be  confined  to  the  subordinate  basins  lying  near  their 
superior  limits  and  within  the  field  of  the  reconnaissance.  These  are  the 
Green  River,  the  North  Platte,  the  Wind  River,  the  Big  Horn,  the  Upper 
Yellowstone,  and  the  Teton  Basins. 

THE   GREEN  RtVER   BASIN. 

This  basin  is  formed  by  the  Wyoming  and  Wind  River  Mountains 
and  the  continental  divide  on  the  north  and  east,  and  by  the  Wahsatch 
and  Uintah  Mountains  on  the  west  and  south.  Its  dimensions  are  two 
hundred  and  twenty-three  and  one  hundred  and  seventy-five  miles  along 
the  forty-first  parallel  and  the  one  hundred  and  tenth  meridian,  respect- ively. 

The  Wyoming  Mountains  form  a  spur,  which  leaves  the  Wind  River 
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range  near  Union  Peak,  in  latitude  43°  25',  longitude  108°  50',  running 
in  a  westerly  direction  to  Snake  River.  The  highest  elevation  is  Mount 
Leidy,  near  the  western  extremity.  Near  their  junction  with  the  main 
range  the  altitude  becomes  quite  low,  forming  one  of  the  passes  through 
which  the  Shoshonee  (Snake)  Indians  reach  the  head  of  Green  River. 
The  Wind  River  Mountains  rise  from  the  continental  divide,  in  latitude 
42°  30',  longitude  108°  48',  at  Camp  Sfambaugh,  and  run,  with  a  north- 
northwesterly  trend,  at  an  elevation  of  about  13,000  feet,  to  latitude  40° 

37',  longitude  109° 55'.  The  culminating  points  are:  (1)  Union  Peak, 
near  the  northwestern  extremity,  with  an  estimated  altitude  of  14,000 
feet;  and  (2)  Fremont's  Peak,  near  the  southeastern  extremity,  whose 
altitude  is  13,750  feet.  This  range  is  one  of  the  principal  elevations  in 
the  Rocky  Mountains.  It  is  a  huge  ridge,  with  the  sedimentary  rocks 
sweeping  up  in  long,  broken  slopes  to  a  broad  belt  of  crystalline  schists 
at  the  summit.  This  belt  is  estimated  to  be  about  eight  miles  broad, 
and  is  very  much  cut  up  by  fissures.  Numerous  veins  of  quartz  occur 
in  it.  The  Sweetwater  mines  are  found  in  these  rocks,  on  the  south- 

western extremity  of  the  ridge. 
Along  the  northern  slope  deep  monoclinal  valleys  occur,  from  which 

the  waters  escape  to  the  plains  below  through  short,  but  very  sharp 
and  deep,  cahous.  Only  a  few  of  these  openings  occur,  and  between 
them  the  long,  smooth  slopes  have  suffered  comparatively  little  from 
erosion,  and  are  probably  seen  now  in  something  like  the  original  shape. 
The  principal  valleys  are  longitudinal,  and  not  transverse,  as  is  usually 
the  case.  Considerable  timber  occurs,  but  it  is  in  the  valleys  above  the 
lower  ridges. 

There  is  a  pass  across  to  the  head  of  Green  River,  near  Union  Peak, 
and  another  across  to  the  Gros  Ventres  Pork  of  Snake  River.  Animals 
have  been  ridden  across  from  the  head  of  Green  River  to  Gamp  Brown, 
but  it  is  probably  quite  a  difficult  task. 
The  continental  divide  is  simply  the  line  of  superior  elevation  of 

the  plateau  itself.  Its  altitude  is  about  7,500  feet ;  but  little  above  the 
surrounding  country.  South  Pass  is  where  the  Sweetwater  breaks 
through,  and  does  not  deserve  the  name  of  pass  at  all. 

The  Wahsatch  range  in  Northern  Utah  has  a  trend  that  bears  a  little 
west  from  north ;  toward  the  southern  extremity  the  direction  of  the 
range  seems  to  bear  off  considerably  to  the  west,  but  I  surmise  from 
a  hasty  personal  examination  that  this  is  caused  by  a  number  of  the 
parallel  ridges,  so  characteristic  in  Utah,  lapping  over  each  other  thus: 

The  range  comprises  a  series  of  three  or  more  parallel 
ridges,  which  terminate  in  about  latitude  43°,  although, 
it  is  probable  that  the  Tetons,  much  farther  north, 
really  belong  to  it.  Its  southern  limithasnotbeen  very 
well  defined  yet,  but  it  will  not  be  far  wrong  to  place  it 
in  latitude  37°.  In  Northern  Utah  the  peaks  are  gen- 

erally from  10,000  to  12,000  feet  high,  the  latter  limit 
being  reached  in  the  Twin  Peaks,  a  little  southeast 
from  Salt  Lake  City.  The  range  is  not  more  than  fairly 
timbered. 

The  Uintahs  are  considered  a  spur  from  the  Wahsatch,  but  it  is  more 
probable  that  they  are  one  of  the  transverse  ridges  of  the  Rooky  Mount- 

ain chain.  Their  elevation  is  considerably  greater  than  the  Wahsatch. 
They  leave  the  latter  in  the  vicinity  of  latitude  40°  30',  thence  trending 
northwesterly  by  a  curved  line,  which  turns  a  little  to  the  south  before 
reaching  Green  River,  where  it  practically  terminates.  The  extreme  ele- 

vation is  attained  in  the  vicinity  of  Gilbert's  Peak,  where  Mount  Hodges. 
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and  Mount  Toh-kwana  have  an  elevation  of  about  13,500  feet.  Gil- 
bert's Peak  is  13,250  feet.  The  range  forms  an  immense  ridge,  with  an 

almost  level  but  badly-broken-up  ridge  on  top,  having  a  width  of  from 
twenty-five  to  thirty  miles,  aud  an  altitude  of  about  0,000  feet  above 

the  table-laud  on  the  north,  and  about  7,000  feet  above  the  similar  table- 
land on  the  south. 

The  valleys  are  numerous,  deep,  and  narrow,  except  at  the  head,  and 
extend  quite  up  to  the  summit.  Between  them,  on  the  north,  are  the 
transverse  and  generally  unbroken  ridges,  by  means  of  which  the  sum- 

mit can  be  reached  by  a  gradual  ascent.  On  the  south  these  ridges  are 

badly  broken  toward  the  summit.  Ranged  on  either  side  of  the  summit- 
line  are  enormous  basins  of  erosion  at  the  head  of  the  valleys.  They 
have  a  direction  considerably  oblique  to  that  of  the  prevailing  winds, 
and  in  consequence  the  amount  of  snow  that  drifts  in  during  the  winter 
must  be  enormous.  At  such  an  altitude  this  snow  melts  comparatively 
slowly  and  furnishes  an  almost  continuous  supply  of  water  to  the  very 
numerous  mountain-streams,  much  of  which  is  first  caught  in  the  multi- 

tude of  small  lakes  that  are  sprinkled  around  the  border  of  the  basins. 
On  the  north  slope  there  is  a  good  deal  of  marsh  in  these  basins,  but  ou 
the  south  the  water,  having  to  make  about  1,000  feet  more  descent  in 
reaching  the  plains,  runs  off  much  more  rapidly,  and  leaves  but  little 
marsh.  This  circumstance,  combined  with  the  greater  heat  of  the 
southern  exposure,  makes  many  of  the  smaller  streams  run  dry  early  in 
the  sseason. 

The  opposite  valleys  frequently  start  from  about  the  same  point  and 
have  between  their  sources  only  a  thin  precipitous  wall,  which  erosion 

is  slowly  removing.  Gilbert's  Pass,  at  an  elevation  of  11,000  feet,  is  such 
a  point.  Here  the  wall  has  been  sufficiently  worn  away  to  admit  of  the 
construction  of  a  road  across  it.  There  are  probably  few  such  places  at 
present.  The  broad  belt  or  strip  along  the  summit  is  broken  and  eroded 
enormously;  ridges  of  high  peaks  extend  across  it  between  the  valleys, 
and  many  narrow  precipitous  canons  occur,  both  along  the  valleys  and 
transversely  to  them.  The  sides  of  these  ridges  are  generally  masses  of 
broken  rock.  The  country  along  the  base  of  the  mountains,  both  on  the 
north  and  south,  is  an  elevated,  highly-terraced  plateau  of  soft  earth, 
the  slopes  of  the  terraces  being  generally  as  steep  as  the  earth  will  stand, 
and  frequently  quite  barren. 

The  timber-line,  or  superior  limit  of  forest-growth,  is  at  an  altitude  of 
H, 000  feet.  Below  this  these  mountains  are  covered  with  a  dense  for- 

est, very  much  interspersed  with  small  openings  of  meadow. 
Of  the  northwestern  outlineof  this  basin  comparatively  little  is  known. 

It  is  probable  that  the  divide  here  between  Green  and  Snake  Rivers  is 
a  low  ridge  of  mountains — a  continuation  of  the  Wahsatch  system. 

Of  the  mountain-ranges  described,  none  rise  to  the  limit  of  perpetual 
snow.  Only  a  few  large  banks  or  drifts  on  their  northern  slopes  remain 
from  one  winter  to  another. 

The  basin  itself  is  a  broad  highly-terraced  plain,  the  bed  of  an  ancient 
lake.  Away  from  the  immediate  vicinity  of  its  scanty  streams  the 
excessive  erosion  of  the  soft  soil  has  left  many  isolated  buttes  and 
patches  of  bad  lands,  and  there  is  every  where  the  appearance  of  bar- 

renness given  by  the  gray  hue  of  the  universal  sage-brush  and  grease- 
wood.  The  soil,  however,  as  a  general  rule,  is  quite  rich,  and  produces 
splendid  crops  where  sufficient  water  can  be  supplied  to  it  by  irriga- 

tion, and  when  the  unseasonable  frosts  do  not  interfere.  Bunch-grass, 
which  is  extremely  nutritious,  grows  sparsely  among  the  sage-brush. 

The  water  comes  entirely  from  the  surrounding  mountains,  springs 
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being  very  rare  indeed.     Some  very  fine  springs  ocenr  near  South  Pass, 
at  Pacific  Springs. 

The  valleys  of  the  streams  are  narrow,  with  meadow  and  pasturage 
near  the  mountains,  but  toward  the  interior  the  vegetation  is  rather 
sparse.  No  trees  grow  except  a  few  cottonwoods  along  the  streams, 
and  away  from  the  mountains  even  these  are  rare.  The  region  is  in- 

fested with  great  swarms  of  grasshoppers.  In  and  near  the  mountains 
the  valleys  are  fertile,  well  watered,  and,  together  with  the  lower  slopes, 
furnish  an  extensive  and  abundant  pasturage.  Some  rain  falls,  but 
probably  not  sufficient  for  cultivation  of  the  soil  without  irrigation. 

All  of  the  hardy  cereals  and  vegetables  can  be  successfully  cultivated 
both  in  the  mountains  and  on  the  plains. 

In  the  mountains  extensive  forests  of  coniferous  trees  occur,  but  as  the 
streams  are  generally  not  large  enough  to  float  logs,  they  are,  or  rather 
will  be,  for  some  time  inaccessible. 

The  rivers  are  Green  River  and  its  tributaries.  Green  River  rises  in 
the  southwestern  slopes  of  the  Wind  River  Mountains  and  southern 
slopes  of  the  Wyoming  Mountains.  Its  course  through  the  basin  is 
generally  southerly  until  it  strikes  the  base  of  the  Uintah  Mountains, 
where  its  course  is  deflected  to  the  left  in  seeking  for  a  passage  through 
them  in  longitude  108°  53'.  It  receives  numerous  tributaries  from  the 
outliers  of  the  Wahsatch  on  the  right,  and,  with  the  exception  of  Bear 
River,  the  whole  drainage  from  the  north  slopes  of  the  Uintahs,  and  a 
few  on  the  left  from  the  continental  divide. 

Of  those  on  the  right  the  principal  ones  are:  (1)  Black's  Fork,  which 
drains  the  angle  between  the  Wahsatch  and  the  Uintahs  ;  and  (2)  Hen- 

ry's Fork,  which  drains  the  middle  slopes  of  the  Uintahs.  On  the  left 
we  have:  (1)  The  Big  Sandy  with  its  tributaries  draining  the  southern 
slopes  of  the  Wind  River  range  and  a  short  portion  of  the  continental 
divide  ;  (2)  Bitter  Creek,  which  rises  in  the  continental  divide  and  trav- 

erses a  country  where  the  soil  generally  carries  a  considerable  quantity 
of  alkaline  salts,  giving  their  character  to  the  few  streams  that  flow 
through  it ;  and  \B]  the  Little  Snake  River,  which  drains  that  portion  of 
the  continental  divide  which  lies  south  of  the  Union  Pacific  Railroad. 

THE  NORTH  PLATTE  BASIN. 

This  region  is  bounded  on  the  south  and  west  by  the  continental 
divide  and  the  southeast  extremity  of  the  Wind  River  range ;  on  the 
north  by  the  low  divide  that  separates  the  Sweetwater  and  North  Platte 
Rivers  from  the  Wind  and  Powder  Rivers ;  on  the  east  by  the  Black 
Hills.  Its  greatest  dimensions  are  204  miles  along  the  parallel  of  42° 
30',  and  173  miles  along  the  meridian  of  100°  30'. 

The  Black  Hills  form  the  continuation  of  the  easternmost  ridge  of 
the  Rocky  Mountains  beyond  the  point  where  the  line  of  general  direc- 

tion of  the  range  is  deflected  to  the  northwest.  Their  northern  limit  is 

near  Laramie  Peak,  in  latitude  42°  10'  and  longitude  105°  25' ;  from 
this  point  their  direction  is  almost  due  south  to  latitude  41°,  where  the 
Cache-la-Poudre,  a  tributary  of  the  South  Platte,  breaks  through  the 
ridge.  The  general  altitude  is  between  8,000  and  0,000  feet.  It  is  a 
low  range  with  gently  rounded  slopes,  and  a  ridge  of  granite  crags 
along  the  summit,  culminating  in  Laramie  Peak,  one  of  the  noted  land- 

marks of  the  West.  The  western  slopes,  running  down  into  a  table- 
land whose  elevation  is  about  7,000  feet,  are  much  shorter  than  the 

eastern,  which  leave  the  plains  at  an  altitude  of  6,000  feet — 1,000  feet 
lower.  The  axis-line  lies  quite  close  to  their  western  border.  But  little 
water  is  drained  from  their  western  slopes,  while  the  eastern  is  quite 
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well  watered,  furnishing  many  fine  valleys  susceptible  of  cultivation. 

There  is  good  grazing  all  over  the  range.  Timber  occurs,  but  some- 
what sparsely.     The  ridge  is  crossed  by  numerous  roads. 

The  Medicine  Bow  Mountains  are  the  continuation  of  another  ridge 
of  the  Rocky  Mountain  chain  in  Colorado,  which  extends  as  an  isolated 
ridge  into  the  basin  of  the  North  Platte,  between  the  Black  Hills  and 
the  continental  divide.  This  high  range  has  its  northern  limit  near  Elk 

Mountain,  in  latitude  41°  40',  longitude  10G°  30'.  From  this  point  the 
range  has  a  southeasterly  trend  to  its  southern  extremity,  which  is  im- 

perfectly known,  and  indeed  but  little  is  known  of  the  range  itself. 
The  basin  has  very  nearly  the  same  surface  characteristics  as  the 

Green  River  Basin.  Whether  the  ancient  lake  that  once  occupied  the 
latter  extended  across  the  divide  into  this,  to  cut  it  up  into  terraces 

during  its  subsidence,  is  still  an  unsettled  question.  This  much  is  cer- 
tain, that  the  country  is  smoother  and  not  characterized  by  terraces  to 

anything  like  the  extent  of  the  former. 
The  Laramie  plains  is  a  bight  of  land  extending  in  a  southerly  direc- 

tion between  the  Black  Hills  and  the  Medicine  Bow  Mountains.  This  is 
the  most  favored  spot  in  the  whole  plateau ;  the  surface  of  the  country  is 
rolling,  and  thinly  covered  with  grass,  while  the  valleys  of  the  streams 
through  it  afford  excellent  pasturage.  Irrigation  is  necessary  in  the 
cultivation  of  the  soil.  Quite  a  noticeable  feature  of  the  whole  plateau 
is  that  grazing  is  possible  during  the  whole  year;  and  although  but 
little  rain  falls,  yet  the  grasses  become  sun-cured,  and  are  always  very 
nutritious.  The  North  Platte  River  rises  in  North  Park,  an  elevated 
valley  of  the  Rocky  Mountains,  in  latitude  40°  3l/,  longitude  106°,  aud 
flows  in  a  northwesterly  direction,  carrying  the  drainage  of  the  Medi- 

cine Bow  range  and  the  continental  divide,  to  latitude  41°  30',  where 
it  bends  to  the  north — passing  the  Union  Pacific  Railroad  at  Fort 
Steele,  as  far  as  latitude  42°  20',  when  it  enters  a  deep  canon  of  incon- 

siderable length,  aud,  sweeping  around  in  a  semicircle  to  the  east  and 
south,  marks  out,  perhaps,  the  northern  limit  of  the  easternmost  ridges 
of  the  Rocky  Mountain  chain. 

On  the  right  its  principal  tributaries  are:  (1)  Medicine  Bow  River, 
which  drains  the  north  slopes  of  the  range  of  that  name  and  the  south 
slope  of  the  hills  in  the  great  bend  of  the  river ;  and  (2)  the  Laramie 
River,  which  drains  the  eastern  slopes  of  the  Medicine  Bow  Mountains 
and  the  slopes  in  the  angle  between  the  latter  and  the  Rocky  Mountain 
range,  and  flowing  northerly  through  the  Laramie  plains  makes  a  short 
bend  to  the  eastward,  in  latitude  42°,  cutting  a  canon  quite  through  the 
Black  Hills,  and  joins  the  North  Platte  in  latitude  42°  12',  at  Fort  Lara- 

mie. On  the  left  its  only  tributary  of  importance  is  the  Sweetwater  River, 
which  takes  its  rise  in  the  southern  slopes  of  the  Wind  River  Mountains 
and  flowing  in  an  easterly  direction  joins  the  North  Platte  in  latitude 
420  257. 

The  roads  that  cross  the  two  basins  just  described  in  the  direction  of 
the  parallels  of  latitude  have  already  been  mentioned.  They  are  also 
traversed  by— (1)  a  road  from  Medicine  Bow  Station,  on  the  Union  Pacific 
Railroad,  in  a  northerly  direction  to  Fort  Fetterman ;  (2)  one  from  Point 
of  Rocks,  on  the  railroad,  northward  to  South  Pass  City  and  the  Wind 
River  Valley  ;  (3)  one  from  Bryan,  on  the  railroad,  northeasterly  to  the 
SweetwTater  mines  and  Wind  River  Valley ;  (4)  one  from  Fort  Bridger  to 
South  Pass  in  a  northeasterly  direction,  (the  old  emigrant-road  to  Salt 
Lake  City  and  the  Pacific  coast ;)  and  (5)  one  from  Fvanston,  on  the 
railroad,  northward  along  the  valley  of  Bear  River  to  the  Mormon  set- 

tlements at  Bear  Lake  to  Soda  Springs,  and  to  Fort  Hall,  in  the  Snake 
River  Valley. 
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THE   WIND-BIG  HORN   BASIN. 

This  basin  opens  into  the  basin  of  the  Lower  Yellowstone  on  the 
north  ;  has  the  Big  Horn  Mountain  on  the  east,  the  low  divide  between 
the  Sweetwater  and  the  Wind-Big  Horn  on  the  south,  and  the  Sierra 
Shoshone  and  Wind  Biver  ranges  on  the  west.  Its  longest  dimen- 

sions are  one  hundred  and  seventy-five  miles  along  the  meridian  of  108° 
30',  and  one  hundred  and  twenty-six  miles  along  the  parallel  of  43°  30'. 

Of  the  Big  Horn  range  but  little  that  is  reliable  is  known.  The 
probability  is  that  the  axis  is  a  curved  line.  Commencing  very  low, 
about  in  latitude  43°,  longitude  107°  30',  the  line  of  direction  runs 
northeasterly  as  far  as  Cloud  Peak,  the  summit  of  the  range  in  latitude 
44°  23',  longitude  107°,  and  thence  northwesterly  to  the  Big  Horn  Biver 
in  latitude  45°  10',  longitude  108°  7'.  The  culmination  seems  to  be  a 
cluster  of  peaks.  To  the  north  of  these  the  range  sinks  to  a  low  eleva- 

tion, where  the  summit  has  somethiug  of  the  character  of  a  plateau,  and 
to  the  south  also  the  elevation  seems  to  be  quite  low.  The  streams  that 
flow  from  their  eastern  slopes  are  very  numerous  and  water  a  fine 
country  along  their  base,  while  from  the  western  slopes  scarcely  a 
stream  flows  that  is  worthy  of  the  name,  and  the  bordering  country  is  a 
barren  waste. 

The  Sierra  Shoshonee  range  sends  off  a  light  spur,  half-way  across 
the  basin,  in  the  Owl  Creek  Mountains,  whose  line  of  direction  is  about 

south  27°  east  from  latitude  43°  40',  longitude  109°  10',  from  whence 
they  run  with  an  average  elevation  of  about  8,250  feet  as  far  as  the  Big 
Horn  Biver,  attaining  a  maximum  elevation  of  9,136  feet  in  Phlox 
Mountain.  The  foot-hills  on  the  south  are  much  more  rugged  than  the 
mountains  themselves,  showing  many  sharp  ridges  where  the  rocks  are 
tilted  vertically,  apparently  in  two  directions,  one  parallel  to  the  range 
and  the  other  making  an  approach  to  a  right  angle  with  it.  Above  these, 
and  on  the  north,  the  slopes  are  smoothly  rounded  and  support  a  fine 
growth  of  grass  and  sparse  groves  of  aspen,  hemlock,  spruce,  and  pine. 
The  summit  is  formed  by  ledges  of  the  sedimentary  rocks,  arranged,  in 
a  measure,  alternately  along  the  opposite  sides  of  the  axis-line. 

The  amount  of  water  that  is  shed  from  the  south  slopes  is  extremely 
small,  while  the  north  slopes  are  comparatively  well  watered.  A  strange 
freak  occurs  at  the  western  extremity  of  the  range,  where  Owl  Creek, 
after  taking  its  rise  at  the  Washakee  Needles,  cuts  through  to  the  anti- 

clinal axis  of  the  Owl  Creek  range,  which  it  follows  for  quite  a  distance 
through  a  wild  precipitous  canon,  from  whence  it  emerges  into  the 
plains  seemingly  from  a  source  in  this  range,  whereas  its  source  is  really 
in  the  Sierra  Shoshonee  Bange.  The  Sierra  Shoshonee  range  is  proba- 

bly the  most  remarkable  one  in  the  great  Bocky  Mountain  chain.  The 
original  range,  if  there  ever  was  one,  and  of  this  there  are  many  indica- 

tions, lies  buried  beneath  an  outpouring  of  material  from  the  fluid  inte- 

rior of  the  earth,  which  it  is  safe  to  estimate  as  being  now"  from  4,000 
to  5,000  feet  thick.  This  statement  is  warranted  by  the  fact  that  the 
section  cut  through  by  the  Stinking  Water  Biver  shows  only  this  vol- 

canic material  down  to  an  elevation  of  5,500  feet,  while  the  peaks  are 
all  over  10,000  feet,  and  many  reach  an  elevation  of  over  12,000  feet,  and 
are  composed  entirely,  so  far  as  our  observation  went,  of  this  material, 
(except  the  Washakee  Needles,  which  is  granite.)  It  will  be  more  appro- 

priate to  speak  of  it  as  a  mountain  mass,  which  extends  from  latitude 

43°  10'  in  a  northerly  direction,  to  45°  10',  with  a  general  width  of  over 
sixty  miles  in  peaks  that  will  certainly  average  over  10,000  feet  in  ele- 

vation.    The  culminating  points  are  at  the  Washakee  Needles,  near  the 
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southeastern  extremity,  where  the  elevation  is  12,253  feet,  and  in  a 
cluster  of  peaks,  in  latitude  45°,  whose  elevation  is  not  known,  Be- 

tween these,  however,  there  are  probably  quite  a  number  of  summits 
that  equal  and,  perhaps,  exceed  them  in  elevation. 

It  is  doubtful  whether  any  of  the  craters,  from  which  this  enormous 
mass  of  once-fluid  material  escaped,  have  yet  been  discovered.  There 
are  many  appearances  of  volcanic  cones,  but  a  close  examination  will 
probably  show  them  to  be  simply  peaks  of  erosion.  This  mountain  mass 
has  been  eroded  to  a  remarkable  extent,  and  the  streams  have  cut  their 
channel  into  it  accordingly  in  the  most  irregular  manner.  The  Snake 
cuts  clear  through  from  the  west  to  the  east  side,  and  the  Grey  Bull  aud 
Stinking  Water  on  the  east  have  their  sources  in  the  very  westernmost 
rim.  Their  valleys  are  simply  huge  canons,  except  the  usual  park-like 
opening  near  their  sources. 

The  mountain-slopes  are  covered  with  forests  of  coniferous  trees, 
wherever  it  is  possible  for  trees  to  grow,  and  streams  are  very  numerous. 
Perhaps  more  water  is  shed  from  this  mass  of  mountains  than  from  any 
of  equal  size  in  the  Bocky  Mountain  chain. 

There  are  no  roads  across  the  Sierra  Shoshone  range,  and  this  expe- 
dition is  the  first  that  ever  crossed  it,  a  feat  that  had  been  previously 

considered  very  difficult,  if  not  impossible.  Three  passes  were  found 
across:  one  along  the  IshawooaBiver  to  the  head  of  Yellowstone  Lake  \ 
one  by  the  North  Fork  of  the  Stinking  Water  to  the  foot  of  Yellowstone 

Lake;  and  one  from  the  head  of  Clark's  Fork  to  the  East  Fork  of  the Yellowstone. 
The  basin  is  divisible  into,  1,  the  Wind  Biver  Basin ;  and  2,  the  Big 

Horn  Basin. 
1.  The  former  is  triangular  in  shape  and  traversed  by  the  Wind  Biver 

and  its  tributaries.  It  is  characterized  by  high  benches,  dropping  off 
by  steep  slopes  to  the  river.  Along  the  right  bank  of  the  river,  as  far 
down  as  Bull  Lake  Fork,  a  great  deal  of  bowlder  drift  occurs,  and  the 
soil,  away  from  the  narrow  bottoms  along  the  streams,  is  quite  rocky. 
On  the  left  bank  there  is  not  so  much  of  this  drift-soil,  and  it  disappears 
below  Crow  Heart  Butte,  a  noted  landmark  in  the  valley,  which  seems  to 
have  been  left  to  point  toward  the  amount  of  erosion  that  has  taken 
place.  The  favored  portion  of  the  valley  is  along  the  foot  of  the  Wind 
River  Mountains,  in  the  region  watered  by  Wind  Biver,  below  Crow 
Heart  Butte,  Little  Wind  River,  and  the  Popo-agies.  The  mouutain- 
slopes  are  clothed  with  grass,  and  the  valleys  of  these  streams  are  quite- 
fertile  and  lie  well  for  irrigation.  North  of  Wind  Biver  the  country  is 
generally  rather  barren. 

2.  The  Big  Horn  Basin  is  generally  barren,  except  the  narrow  belts 
along  the  streams,  the  foot-hills  of  the  Sierra  Shoshouee  and  Owl  Creek 
Mountains,  and  the  strip  of  country  along  the  base  of  these  mountains, 
which  is  tolerably  well  watered,  fertile,  and  clothed  with  grass.  Except 
along  the  streams,  but  little  timber  occurs.  The  general  aspect  of  the 
country  is  rugged,  parched,  and  barren. 

The  Wind-Big  Horn  Biver  rises  in  the  angle  between  the  Sierra  Sho- 
shone and  the  Wind  Biver  Mountains,  in  latitude  43°  40',  longitude 

110°,  aud,  with  the  name  of  Wind  Biver,  runs  in  a  southwesterly  direc- 
tion for  nearly  the  length  of  the  Wind  Biver  Mountains,  whence,  round- 

ing to  the  nortlnvard,  making  the  "  big  bend,"  it  proceeds  northerly  to 
its  canon  through  the  Owl  Creek  Mountains  ;  here  it  loses  its  first  name 
and  is  called,  thenceforth,  the  Big  Horn  Biver,  which  flows  northerly 
to  its  canon  through  the  extremity  of  the  Big  Horn  Mountains,  and 
thence  to  its  junction  wTith  the  Lower  Yellowstone.     The  name  "Big 
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Horn"  coines  from  the  Indian  name  for  the  mountain-sheep,  which  are 
quite  numerous  in  the  mountains  about  this  basin.  The  Indians  call 

them  "  big  horns.'7  It  was  the  custom  of  early  trappers  to  name  local- 
ities from  such  circumstances  as  the  abundance  of  certain  kinds  of  game, 

trees,  &c.,  in  their  vicinity.  The  principal  tributaries,  on  the  right,  are 
Campbell's  Fork,  Bull  Lake  Fork,  Little  Wind  River  and  its  tributa- 

ries, the  two  Popo-agies  and  Beaver  Creek  from  the  Wind  River  Mount- 
ains, and  Bad  Water  Creek  and  No  Wood  Creek  from  the  Big  Horn 

Mountains.  On  the  left,  DeNoir  Fork,  North  Fork,  and  Dry  Fork, from 
the  south  slope  of  the  Sierra  Shoshonees ;  Muddy  Creek  from  the  south 
slopes  of  the  Owl  Creek  Mountains,  and  Owl  Creek,  Meeyero  Creek, 
Gooseberry  Creek,  Grey  Bull  River,  and  Stinking  Water  River,  from 
the  Sierra  Shoshonee. 

A  wagon  road,  opened  by  James  Bridger,  leaves  the  old  North  Platte 
road  from  Fort  Laramie  near  Red  Buttes,  follows  up  Poison  Spring 
Creek,  and  thence  across  to  the  Big  Horn  River,  which  it  follows  up  a 
short  distance  and  then  strikes  across  the  basin  to  Heart  Mountain, 
from  whence  it  proceeds  in  a  northwesterly  direction  to  the  settlements 

in  Montana.  It  traverses  a  very  barren  country,  in  wThich  good  water 
is  very  scarce  for  a  considerable  portion  of  the  distance. 

THE   YELLOWSTONE  TETON  BASIN. 

As  the  region  here  to  be  described  is  quite  small,  it  is  thought  advis- 
able to  treat  it  as  a  whole,  although  it  is  traversed  by  the  main  divide 

of  theRocky  Mountains — here  very  low — and  part  of  the  divide  between 
the  Upper  Yellowstone  and  Missouri  Rivers.  It  includes  the  Yellow- 

stone National  Park.  It  has  the  Sierra  Shoshonee  range  on  the  north 
and  east,  the  Wyoming  Mountains  on  the  south,  and  the  Tetons  on  the 
southwest.  All  but  the  latter  have  been  described.  This  range  is 
quite  short,  and  extends  in  a  northerly  direction  between  the  parallels 

of  43°  30/  and  44°  15',  in  longitude  110°  35'.  A  few  peaks  are  quite 
acicular  in  character,  and  attain  in  the  Grand  Teton  and  Mount  Moran 
the  altitude  of  13,835  and  12,800  feet  respectively,  as  given  by  Profes- 

sor Hayden.  The  figures  are  largely  in  excess  of  what  the  previous 
estimates  of  these  altitudes  had  been.  This  region  is  an  elevated  pla- 

teau, lying  about  the  sources  of  some  of  the  principal  rivers  of  the  con- 
tinent. It  has  a  surface  of  high,  rolling  hills,  covered  with  dense  for- 

ests, with  many  lakes,  some  quite  large,  about  the  sources  of  the 
streams  which  lower  down  have  cut  very  deep  valleys. 
The  northwestern  portion  about  the  sources  of  the  Gallatin  and 

Madison  is  mountainous,  culminating  in  Mount  Washburn,  overlooking 
the  Grand  Canon  of  the  Yellowstone  at  an  elevation  of  10,105  feet. 
About  10  miles  south  of  Yellowstone  Lake  is  Mount  Sheridan,  a  small 
knob,  with  an  elevation  of  10,150  feet.  The  soil  is  quite  rich,  and  vege- 

tation flourishes,  although  there  are  indications  of  a  severe  climate. 
At  the  foot  of  the  Tetons,  on  the  east,  is  a  large,  fertile  valley  called 
Jackson's  Hole.  In  the  midst  of  it  is  Jackson's  Lake,  a  considerable 
body  of  water.  The  whole  region  is  thoroughly  well  watered  and  is 
notable  for  the  quantity  of  timber  which  it  carries  on  low-lying  land. 
Its  greatest  dimension  is  one  hundred  and  four  miles  from  north  to 
south,  and  there  is  an  area  of  over  five  thousand  square  miles.  South- 

west from  Yellowstone  Lake  is  a  cluster  of  small  lakes— of  which  the 
largest  is  Shoshonee  Lake — all  at  the  sources  of  Snake  River. 
Yellowstone  River  rises  in  the  Sierra  Shoshonee  range  about  fifty 

miles   above  the  lake,  to  which  it  flows  in  a  northwesterly  direction. 
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Shortly  after  leaving  the  latter  it  makes  a  fall  of  about  500  feet  into  its 
Grand  Canon,  through  which  it  flows  in  a  curved  line,  emerging  with 
a  northwesterly  direction,  and  afterward  makes  a  grand  detour  around 
the  northern  extremity  of  the  Sierra  Shoshonee,  from  whence  it  joins 
the  Missouri  by  an  easterly  and  northeasterly  course. 
Within  the  limits  of  the  region  described,  the  only  tributaries  of 

consequence  are  Pelican  Creek  and  East  Fork,  on  the  right,  flowing 
from  the  Sierra  Shoshonee. 

Snake  River  rises  along  the  Continental  divide,  between  latitude 
43°  50'  and  44°  30',  in  a  large  number  of  streams  that  spread  out  like  a 
fan  from  a  base  at  the  foot  of  the  Teton  Mountains.  The  principal 
ones  are:  1st,  Lewis  Fork,  rising  in  a  series  of  lakes  lying  southwest 

from  Yellowstone  Lake;  2d,  Barlow's  Fork,  a  tributary  of  the  latter 
from  the  east 5  3d,  Pacific  Creek,  rising  near  Two-Ocean  Pass;  4th, 
Buflalo  Fork,' rising  far  to  the  eastward,  in  the  vicinity  of  the  Washa- 
kee  Xeedles  ;  and  5th,  Gros  Ventres  Creek,  rising  near  the  head  of  Wind 
Biver. 

There  are  no  roads  traversing  this  basin.  One  from  Fort  Ellis  leads 
to  the  Great  Hot  Springs,  just  inside  of  its  northern  limit. 

INDIAN    TRAILS. 

The  following  are  some  of  the  important  Indian  trails  traversing  the 
region  visited  by  the  expedition  : 

1.  From  Camp  Brown,  up  Wind  Biver  Valley  nearly  to  its  head,  and 
across  the  divide  to  the  Gros  Ventres  Fork  of  Snake  Biver.  Here  it 

forks,  sending  one  branch  down  the  stream  as  far  as  Jackson's  Hole, 
where  it  forks  in  turn,  one  portion  leading  down  the  Snake  Biver  to 
Fort  Hall,  and  the  other,  bending  sharp  around  to  the  northeast,  follows 
up  Pacific  and  down  Atlantic  Creeks  to  the  Yellowstone  Biver,  down 
which  it  follows,  passing,  to  the  east  of  Yellowstone  Lake,  to  the  Crow 
country  in  Montana — a  branch  of  it  following  Lewis  Fork  and  the  west 
side  of  the  lake  and  river;  the  other  branch  leaves  the  Gros  Ventres 
near  its  head,  and,  bending  to  the  south,  crosses  a  low  pass  in  the 
Wyoming  Mountains  to  the  headwaters  of  Green  Biver,  which  it  fol- 

lows down  to  the  open  country  and  thence  to  Fort  Bridger. 
2.  From  Camp  Brown  to  the  North  Fork  of  Wind  Biver,  which  is  fol- 

lowed up,  and  two  divides — one  to  the  headwaters  of  Snake  Biver — 
crossed  to  reach  the  headwaters  of  Yellowstone  Biver,  which. is  fol- 

lowed down  to  Yellowstone  Lake,  where  it  joins  the  trail  previously 
described.     The  divides  crossed  are  extremely  difficult. 

3.  From  the  "  big  bend :'  of  Wind  Biver  along  the  left  bank  to  Dry 
Fork,  which  is  followed  up  to  its  head,  and  a  low  divide  crossed  to  the 
headwaters  of  Owl  Creek  near  the  Washakee  Xeedles,  whence  it  passes 
up  this  stream  to  its  source,  passing  through  a  remarkably  fine  hunting- 
ground  for  mountain-sheep.  There  is  here  one  of  those  luxurious 
mountain-parks  which  Nature  seems  occasionally  to  throw  off  in  the  very 
midst  of  her  most  forbidding  works.  Its  existence  would  never  be 
suspected  from  without,  as  there  is  about  it  nothing  but  the  most  deso- 

late and  forbidding  scenery,  while  Owl  Creek,  the  natural  approach, 
after  leaving  it,  flows  for  a  long  distance  through  a  tremendous  canon 
along  the  very  axis  of  the  Owl  Creek  Mountains,  from  whence  it  emerges 
into  the  plains,  seemingly  from  a  source  near  their  summit;  a  higher 
source  would  scarcely  be  suspected.  This  park  bears  many  evidences  of 
having  been  used  as  a  hiding-place.  Our  Indians  knew  nothing  of  it,  and 
yet  there  are  ail  through  it  numerous  trails,  old  lodge-poles,  bleached 
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bone-  .ml  Arapaho  s.     We  may 
expect  to  hear  from  it  -  y  a<  a  I 
and  other  marauders. 

4.  From  Camp  Brown  northward  over  the  Owl  Creek  Mountains,  and 
still  further  north  ro  the  buffalo  grounds  ofth  in  Valley  and  the 
Stinking  Wat  .  near  Heart  M  tnntain,  thence  up  the  N 
that  river  and  over  the  d:  bhe  trail  along  Yellowstone  L 

5\  From  the  ttbigl  f  Wind  River  eastward  g  the  northern 
face  of  the  Sweetwater  Valley,  by  the  head  of  Powder  B 
country  east  oi  the  Big  Horn  Mountains. 

Prom  the   u  big  bend  rtherlyin 
Valley. 

7.  From  Camp  Brown  to  the  head  of  Wind  Piver.  thence  through 
Togwotee  Pass,  and  northerly,  across  the  drainag  Si  r  strik- 

ing at  Pacific  Creek,  a  previously-described  trail  from  the  Tetons  to  the 
east  side  of  Yellowstone  Lake. 

8.  Prom  the  Wind  River  Valley  across  the  Wind  B 
above  Union  Peak,  to  the  headwaters  d  River. 

CHAPTER    III. 

THE  YELLOWSTONE  EOUTE  TO  MONTANA. 

A  short  roure  ro  the  Yell    rat   □    N  Park. 

The  discovery  of  Togwotee  Pass,  at  the  head  of  Wind  River,  is  | 
nant  with  results  to  the  future  commerce  of  theWest  and  Xorthwest.  as 
it  discloses  in  all  probability  one  of  the  principal  highways  that  will  in 
the  future  bind  their  interests  with  those    of  the  Mississippi  Valley  and 
the  Atlantic  States. 

One  important  object  of  the  expedition  was  to  discover,  if  possible,  a 
practicable  approach  to  Yellowstone  Lake  from  the  south  or  southeast. 
an  approach  which  would  not  only  furnish  the  shortest  route  to  the  Yel- 

lowstone Rational  Park,  now  practically  inaccessible,  but  would  open  a 
new  route  to  Montana  by  a  wagon-road  but  little,  if  any.  longer  than  the 
present  one  fromCorinne.  Utah,  that  would  save  a  considerable  distance 
by  rail.     In  this  it  has  met  with  a  gratifying  success. 

In  the  tirstplace.it  was  ascertained  that  there  are  three  passes  through 
the  Siena  Shoshonee  affording  approaches  to  the  Yellowstone  Basin 
from  the  east.  These  are  :  1st.  from  the  head  of  Clark's  Fork  to  the  East 
Foik  of  the  Yellowstone:  2d,  from  the  head  of  the  North  Fork  of  the 
'•Stinking  Water,  entering  the  basin  opposite  the  foot  of  Yellowstone 
Lake,  the  rente  of  the  expedition  ;)  3d.  from  the  head  of  the  Isha 
River,  entering  the  basin  opposite  the  head  of  Yellowstone  Lake.  These 
passes  aer  all  difficult 

Also  one  at  the  head  of  Wind  River,  a  little  southeast  from  Yellow- 
stone Lake,  which  affords  a  perfectly  precticabh  ssagei  Y How- 

stone  TaUeu.  via  Wind  River  Valhii  and  the  head  of  Wind  River.  I 
have  named  it  Togwotee  Pass,  preferring  to  attach  easy  Indian  names, 
wherever  possible,  to  the  prominent  features  of  the  country.  It  lies  in 

latitude  43°  40"  29",  longitude  llO°  1  .  and  has  an  altitude  oi  9,621  feet 
above  the  sea.  Notwithstanding  this  altitude  the  slopes  approaching 
the  summit  so  long  and  regular  that  a  railroad  could  be  built  over  it  at 
a  reasonable  cost. 

At  present  there  ate  two  routes  to  Montana,  over  which  the  in  tei 
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of  products  between  that  Territory  and  the  East  is  carried  on,  and  gov- 
ernment supplies  shipped  to  the  military  posts  and  the  Indians  in  that 

country.  These  are :  1st,  the  Missouri  River  route,  by  which  supplies 
are  carried  by  steamboat  as  far  as  Fort  Benton,  Montana,  and  from 
thence  distributed  through  the  Territory  by  wagons  ;  and,  2d,  the  Union 
Pacific  Railroad  route,  over  which  supplies  are  carried  by  rail  as  far  as 
Corinne,  Utah,  and  from  thence  northward,  by  wagons,  to  Idaho  and 
Montana.  In  the  Government's  freighting  contracts  of  1873,  the  rates 
from  Fort  Benton  to  points  in  the  Territory,  and  from  Corinne  to  the 
same  points,  are  exactly  the  same.  Of  course,  so  far  as  rates  are  con- 

cerned, the  land-route  cannot  compete  with  the  water-route ;  but  the 
river-route  is  only  open  during  a  few  months  of  the  year,  and  during  the 
remainder  of  the  time  the  land-route  is  not  brought  into  competition 
with  it.  Furthermore,  during  the  season  that  the  river  is  open,  its 
navigability  is  far  from  being  certain  and  reliable  at  all  times;  so  that 
shipments  over  it  are  detained  a  very  long  and  wholly  uncertain  length 
of  time  in  transitu.  As  the  business  of  the  country  is  now  conducted, 
men  can  ill  afford  to  have  their  money  lying  idle  for  mouths,  or  weeks, 
or  even  days,  locked  up  in  goods  in  transitu.  Every  day  saved  on 

goods,  of  whatever  character',  is  the  equivalent  of  money  gained.  It  is 
this  element  of  time  and  its  money  equivalent  that  underlies  the  astound- 

ing success  of  railroads  as  competitors  with  water-lines  of  traffic — suc- 
cess through  which  the  steamboat  is  disappearing  from  our  rivers;  suc- 
cess that  is  proving  to  ns  that  there  is  no  such  thing  as  slow  freight; 

that  men  want  some  kinds  of  freight  shipped  faster  than  others,  but  that 
there  is  none  they  want  shipped  in  a  slow  and  unreliable  manner. 

These  considerations  are  so  potent  that,  were  a  railroad  constructed 
to  Montana  from  some  point  on  the  Union  Pacific  Railroad,  it  would,  in 
all  probability,  be  followed  by  virtual  disappearance  of  steamboat-trahic 
from  the  Missouri  River ;  and  it  is  by  no  means  improbable  that  the 
great  saviug  in  distance  effected  by  the  new  Yellowstone  route  will,  even 
without  any  more  railroad,  enable  the  land-route  to  compete  successfully 
with  that  via  the  Missouri.  In  all  events,  the  proposed  route  is  fraught 
with  benefit  to  the  people  of  Montana,  through  the  bringing  of  the  rival 
lines  into  a  closer  competition. 

The  present  land-route  leaves  the  Central  Pacific  Railroad  at  Corinne, 
Utah,  and  runs  in  a  northerly  direction  through  Idaho  to  Montana, 
crossing  the  Bannack  Mountains  on  the  divide  between  the  Snake  and 
Missouri  Rivers.  The  distance  from  Corinne  to  Fort  Ellis,  Montana,  is 
four  hundred  and  three  miles.  The  proposed  road  should  leave  the 
Union  Pacific  Railroad  in  the  vicinity  of  Point  of  Rocks,  Wyoming,  and 
run  about  north  into  the  Wind  River  Valley;  thence  following  up  that 
valley  to  its  head,  and  through  Togwotee  Pass,  northerly,  to  Yellow- 

stone Lake,  and  through  the  Yellowstone  National  Park  to  Fort  Ellis. 
This  route  would  pass  directly  by  all  of  the  principal  phenomena  of  the 
park — except  the  geysers,  which  could  easily  be  reached  by  a  short  side- 
road.  By  it,  the  distance  from  Point  of  Rocks  to  Yellowstone  Lake  is 
two  hundred  and  eighty-nine  miles,  and  to  Fort  Ellis  four  hundred  and 
thirty-seven  miles. 

COMPARATIVE   TABLE   OF   DISTANCES. 

Omaha,  Neb.,  to  Corinne,  Utah   1,  055  miles. 
Omaha,  Neb.,  to  Point  of  Rocks,  Wyo       805       " 

Distance  saved  by  rail       250       " 
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Omaha,  Xeb.,  to  Yellowstone  Lake. 

Omaha  to  Corinne   1,  055  miles. 
Coriune  to  Fort  Ellis,  Mont       403      " 
Fort  Ellis  to  Yellowstone  Lake       118      " 

Omaha  to  Yellowstone  Lake,  (present  route)    i ;  576  miles. 
Omaha  to  Point  of  Rocks       805      " 

Point  of  Rocks  to  Yrellowstone  Lake       28(J      " 

Omaha  to  Yellowstone  Lake,  (proposed  route)    l?  094      " 

Proposed  route  shortens  distance  to  Yellowstone  Lake    482      " 

Omaha,  Xel).,  to  Fort  Ellis  and  Bozcman,  Mont. 

Omaha  to  Corinne   1,  055  miles. 
Corinne  to  Fort  Ellis       403      " 

Omaha  to  Fort  Ellis,  (present  route)      1,  458  miles. 
Omaha  to  Point  of  Rocks       805      " 
Point  of  Rocks  to  Fort  Ellis       437      " 

Omaha  to  Fort  Ellis,  (proposed  route)    1,  242      " 

Proposed  route  shortens  distance  to  Fort  Ellis    216      " 

It  is  fair  to  presume  that  the  freight  and  passenger  rates  will  be  about 
the  same  over  the  proposed  as  they  are  over  the  present  route,  as  the 
distances  are  nearly  the  same.  A  reasonable  comparison  between  these 
rates  can  therefore  be  made  from  the  following  table,  showing  those 
paid  by  the  Government  to  the  Union  Pacific  Railroad. 

TABLE  OF  RATES. 

Transportation  of  persons — {amount  for  each  person.) 

Omaha  to  Corinne       $79  25 
Omaha  to  Point  of  Rocks         57  25 

Amount  per  man  saved  hy  the  proposed  route         22  00 

TRANSPORTATION   OF   FREIGHT. — THIRD    CLASS.* 

(4  cents  per  ton  per  mile.) 

Omaha  to  Corinne,  (1,055  miles,)  per  ton       $42  20 
Omaha  to  Point  of  Rocks,  (805  miles,)  per  ton         32  20 

Amount  per  ton  saved  hy  the  proposed  route         10  00 

SHIPMENTS   OF  FREIGHT  TO   MONTANA. 

Sh'qrments  to  Montana  via  Union  Pacific  Railroad. Tears.  Amount. 
1869     1,125,960  pounds. 
1870    6,896,723  pounds 
1871    7,501,280  pounds. 
1872          6,129,644  pounds. 
1873   (ahout)  6,000,000  pounds. 

Shipments  from  Saint  Louis  to  Montana,  via  all  routes 
Tears.  Amount. 
1*71     13,  000,  000  pounds. 
1872      10,000,000  pounds. 
1873       6,000,000  pounds. 

*  Based  upon  present  rates  of  Union  Pacific  Railroad  from  Omaha  to  Ogden. 
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The  proposed  route  will  not  be  blocked  by  snow  so  much  as  the  pres- 
ent one,  as  the  snow-belt  lies  in  a  heavily-timbered  country,  in  which 

the  snow  will  not  drift  much.  This  will  include  a  distance  of  fully  one 

hundred  and  fifty  miles  north  from  Wind  Kiver  Valley.  It  will  open 

up  a  body  of  2,000,000  acres  of  timber-land,  well  watered,  and  with  a 
rich  soil.  Observations  thus  far  indicate  that  this  is  a  region  of  equable 

precipitation  of  rain,  and  that  irrigation  will  not  be  necessary  in  culti- 
vating the  soil.  There  is  considerable  frost  even  during  the  summer, 

but  in  spite  of  it  the  vegetation  is  always  quite  luxuriant. 
There  is  good  reason  for  believing  that  the  Yellowstone  National  Park 

will,  in  time,  become  the  most  popular  summer-resort  in  the  country, 
perhaps  the  world.  This,  of  itself,  is  a  sufficient  reason  for  opening 
the  way  to  it  at  once. 

To  sum  up,  the  proposed  route  will  save  two  hundred  and  fifty  miles 

of  distance  by  railroad  ;  four  hundred  and  eighty-two  miles  in  reaching 
Yellowstone  Lake,  and  two  hundred  and  sixteen  miles  in  reaching  the 
principal  cities  of  Montana ;  is  a  direct  route  to  the  Yellowstone  National 
Park,  which  at  present  is  practically  inaccessible,  and  will  eventually 
be  the  shortest  railroad  line  to  Montana ;  it  opens  up  a  very  large  tract 
of  low-lying  timber-land,  a  feature  of  rare  occurrence  in  the  great  Eocky 
Mountain  plateau  ;  it  will  open  up  to  settlement  the  Wind  River  Valley, 
the  Teton  Basin,  and  the  valley  of  the  Upper  Yellowstone  ;  and,  finally, 
will  throw  open  the  Yellowstone  National  Park  to  the  wonder-seekers 
of  the  world. 

CHAPTER    IV. 

METEOROLOGY. 

Instruments — Climate  of  Green  River,  Big  Horn,  and  Yellowstone — Teton  basins — 
Probable  region  of  equable  precipitation  of  rain — Table  of  altitudes — Table  of 
weather-observations. 

Observations  were  taken  with  barometers,  (two  cistern  and  three 
small  aneroids,)  thermometers,  hygrometer,  maximum  and  minimum 
thermometers,  and  solar  and  terrestrial  radiation-thermometers.  In  all 
possible  cases,  the  temperature  of  springs,  including  thermal  springs, 
was  taken.  The  temperature  of  the  latter  will  be  treated  in  the  report 
of  Dr.  C.  L.  Heizmann,  assistant-surgeon  U.  S.  A.  Observations  were 
generally  taken  by  Mr.  J.  D.  Putnam,  under  the  direction  of  Dr.  O. 
C.  Parry,  and  are,  in  my  opinion,  thoroughly  reliable.  Mr.  Putnam 
deserves  special  mention  for  having  carried  cistern-barometer  No.  1972 
(Green)  the  round  trip,  frequently  in  very  difficult  mountain  climbing 
and  marching,  without  getting  it  injured  in  any  manner  that  could  affect 
the  reliability  of  its  readings.  The  terrestrial  radiation  thermometer 
was  unfortunately  broken  on  the  march  to  Camp  Brown.  The  minimum- 
thermometer  was  also  broken,  but  afterward  observations  were  taken  to 
get  the  minimum  just  before  sunrise,  which  I  think  can  safely  be  relied 
on.  Observations  for  maximum  are  not  so  numerous  as  I  wished  to 
have  them,  because  the  column  was  generally  on  the  march  at  that 
period  of  the  day  when  it  usually  occurs.  All  altitudes  are  deduced 
from  readings  of  the  cistern  barometer. 
A  careful  comparison  of  the  aneroids  with  a  cistern,  (1972,)  in  the 

office  and  on  the  march  from  Fort  Bridger  to  Camp  Brown,  in  all  the 
circumstances  of  rapid  and  wide  variations  of  temperature  incident  to 
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hypsometrical  observations,  led  me  to  look  with  suspicion  upon  their 
reliability.  In  bringing  them  down  from  great  elevations,  they  require 
a  long  and  erratic  period  of  time  for  returning  to  their  normal  indica- 

tions, while  in  going  up  they  indicate  the  decrease  of  pressure  too  rap- 
idly, thus  leading  to  the  excessive  altitudes  usually  resulting  from  their 

use.  It  would  seem  as  though  the  corrugated  metallic  box  offers  less 
resistance  to  expansion  than  compression,  and  that  at  high  altitudes  it 
is  likely  to  take  a  set,  thus  preventing  a  complete  return  to  the  shape 
which  it  held  at  the  lower  level.  Furthermore,  where  the  diurnal  vari- 

ations of  temperature  are  very  wide,  these  aneroids,  although  compen- 
sated, were  visibly  affected  by  heat,  and  there  is  nothing  to  show  to 

what  extent.  The  result  of  office-comparisons  is  given  below  in  Tables 
I,  H,  and  III. 

COMPARISON  OF   BAROMETERS. 

Table  I. 

Omaha,  Neb.,  altitude    1, 000  feet- 
Error  of  cistern-barometer  No.  1972    -j-0.  005 
Error  of  cistern-barometer  No.  1854    — 0.  042 
Cupillarity    +0.004 

Mean  of  44  comparisons  with  1972    —  0.  038 

Fort  Bridger,  Wyo.,  altitude    6,639  feet. 
Error  of  cistern-barometer,  (1854.)   
Mean  of  14  comparisons           — 0.  039 
Probable  constant  error  of  No.  1854               — 0.  038 

Table  II. 

Aneroids.* Omaha,  Neb.,  elevation    1,  000  feet. 
Error  of  aneroid  No.  1,  (mean  from  34  readings)    — 0. 118 
Error  of  aneroid  No.  2,  (mean  from  34  readings)    — 0.  043 
Error  of  aneroid  No.  3,  (mean  from  34  readings)    +0.  034 

Table  III. 

Aneroids  * 
Fort  Bridger,  Wyo.,  altitude    6,639  feet. 

C  Error  of  aneroid  No.  1    +0.  524 
Mean  from  23  comparisons . .  •?  Error  of  aneroid  No.  2    +0.  667 

(  Error  of  aneroid  No.  3    +0.  646 

(  Error  of  aneroid  No.  1           +0.632 
Mean  from  115  comparisons.  <  Error  of  aneroid  No.  2             +0.  818 

(  Error  of  aneroid  No.  3           +0.  728 

N.  B. — These  aneroids  were  compensated. 

On  the  16th  of  May  I  sent  Mr.  Putnam  to  Fort  Bridger  with  all  the 
barometers  and  other  necessary  instruments  for  making  (before  the  ex- 

pedition took  the  field)  a  thorough  comparison  of  their  readings.  This 
he  did  very  faithfully,  and  tbe  result  showed  that  my  aneroids  wrere  not 
reliable,  although  I  still  hoped  to  use  them  for  special  trips,  by  compar- 

ing them  immediately  before  leaving  and  at  once  after  returning  to 
camp.  It  soon  appeared,  however,  that  they  were  not  fit  even  for  this. 
The  aneroid  is  a  good  weather  glass,  but  is  hardly  fit  for  hypsometrical 
work ;  this  is  a  great  pity,  for  there  is  great  merit  in  its  portability 
where  mountains  are  to  be  climbed,  and  in  its  non-liability  to  breakage. 

*  Compared  with  No.  1972,  (cistern,)  at  32°  Fahrenheit. 
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On  the  march,  from  Fort  Bridger  the  mercury  in  cistern-barometer 
1854  leaked  a  little  through  the  bag*.  The  oxidation  of  this  mercury 
between  the  threads  of  the  elevating-screw  soon  clogged  it,  so  that  it 
could  not  be  turned  without  great  difficulty.  Mr.  0.  T.  Creary,  who 
was  carrying  it,  very  ingeniously  remedied  the  difficulty  by  making  a 
wooden  screw  to  work  in  its  place.  This  answered  the  purpose  admira- 
ably  until  we  arrived  at  Camp  Stambaugh,  when  he  made  a  new  screw 
of  iron,  that  answered  its  purpose  during  the  rest  of  the  trip. 

The  leakage  was  caused  by  attempting  to  screw  up  the  mercury  until  it 
filled  the  tube,  in  putting  it  up  for  transportation.  This  brings  too  much 
pressure  on  the  bag  of  the  cistern,  and  the  mercury  is  crowded  through 
it.  It  should  only  be  screwed  up  until  the  cistern  is  full.  The  small 
motion  in  the  mecurial  column  that  is  thus  permitted  does  not  endanger 
the  instrument  so  much  as  the  leakage  when  it  is  screwed  up  too  tight. 
Works  on  meteorology  do  not  call  sufficient  attention  to  this  point,  but 
rather  convey  the  idea,  if  they  do  not  positively  direct,  that  the  tube 
should  be  filled.  The  Smithsonian  directions  for  meteorological  obser- 

vations, under  the  head  of  Barometer,  say,  page  17  :  "  If  circumstances 
compel  this  (moving)  to  be  done,  we  should  begin,  before  taking  it  from 
its  place,  by  raising  the  mercury  in  the  cistern  by  means  of  the  screw 
so  as  to  fill  the  cistern  and  the  tube."  Now,  for  transportation  in  the 
field,  when  at  high  altitudes,  a  comparatively  large  portion  of  the  mer- 

cury gets  into  the  cistern.  This  will  not  do  at  all,  and,  indeed,  I  should 
not  think  it  advisable  ever  to  screw  up  the  mercury  more  than  enough 
to  fill  the  cistern. 

In  comparing  these  barometers,  my  attention  has  been  particularly 
called  to  the  unsatisfactory  manner  in  which  the  attached  thermometer 
registers  the  temperature  of  the  mercury  in  the  tube.  Its  bulb  is  placed 
in  a  small  metallic  case  fastened  to  the  outside  of  the  brass  frame  of 
the  barometer,  which  has  a  small  hole  sometimes  cut  in  it  opposite  the 
bulb.  It  makes  but  little  difference  whether  the  hole  is  cut  or  not ;  the 
thermometer  registers  the  temperature  of  a  small  inclosed  space  that 
receives  the  impress  of  increments  or  decrements  of  heat,  somewhat 
less  rapidly  than  the  air  outside,  and  the  whole  would  make  no  sensible 
change  in  the  readings.  But  the  column  of  mercury  is  veny  slow  to 
receive  impressions  of  heat,  and  yet  it  is  the  temperature,  of  this  mer- 

cury that  we  must  have  in  order  to  proceed  with  certainty  to  a  common 
point  of  comparison  for  all  observations.  Here  is  undoubtedly  the  rea- 

son why  no  satisfactory  results  can  be  obtained  in  the  comparison 
between  two  barometers.  The  true  difference  can  only  appear  from  the 
mean  of  a  good  many  observations.  In  hypsometrical  work  this  must 
be  the  cause  of  serious  error,  and  when  it  is  remedied  the  barometer 
will  indeed  be  a  remarkable  leveling  instrument. 

Through  the  courtesy  of  the  Chief  Signal-Officer  of  the  xVrmy  I  have 
obtained  the  barometer-readings  at  Cheyenne,  Corinne,  and  Fort  Benton 
for  the  period  covered  by  our  trip.  They  have  been  plotted,  and  the  re- 

sults are  shown  in  the  accompanying  chart.  From  these  I  was  enabled 
to  refer  Camp  Brown,  our  field-base,  to  Salt  Lake  City,  at  a  time  when 
the  Avhole  region  was  equally  affected  by  barometric  disturbance,  thus  in- 

suring excellent  altitude  results,  as  an  examination  of  the  table  of  altitudes 
will  show.  To  instance  this  I  will  call  attention  to  the  altitudes  of  Yel- 

lowstone Lake.  We  camped  upon  its  shore  five  times,  making  almost 
the  circuit  around  it.  By  leaving  out  one  observation,  that  was  not  made 
at  a  proper  time  in  the  day  for  nice  work,  as  the  others  were,  it  will  be 
seen  that  the  results  compare  quite  closely.  The  mean  of  these  gives 
7,5G1  feet  for  the  altitude  of  the  lake,  which,  there  is  good  reason  for 
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believing,  is  a  fair  approximation.  I  am  somewhat  specific  on  this 
point,  because  these  figures  differ  so  widely  from  those  obtained  by 
Professor  Havden,  who,  in  1871,  finds  this  altitude  to  be  7,127  feet,  and 

in  1872  finds  "it  7,788. At  Fort  Bridger,  Camp  Brown,  and  the  outlet  of  the  Yellowstone 
Lake,  I  had  hourly  observations  taken,  for  the  purpose  of  getting  an 
approximate  horary  curve  for  each.  The  results  are  given  in  the  an- 

nexed chart,  and  will  be  of  much  interest. 
The  barometric  readings  at  Oorinne,  Fort  Benton,  and  Cheyenne, 

show  that  over  the  field  embraced  by  the  reconnaissance,  the  abnormal 
barometric  oscillation  was  very  nearly  uniform.  The  computations  for 
altitude  were  made  by  Lieut.  S.  E.  Blunt,  Thirteenth  United  States  In- 
fantry. 

GREEN  RIVER   BASIN. 

In  the  Green  River  Basin  the  diurnal  temperature  varies  between 
pretty  wide  limits.  This  is  largely  owing  to  the  extreme  dryness  of  the 
atmosphere,  which  leaves  almost  nothing  interposed  to  interfere  with 
the  radiation  from  the  sun  and  earth.  The  relative  humidity  is  very 
low,  and  dew  and  frost  are  quite  rare.  Bain  seldom  falls.  The  amount 
of  solar  radiation,  as  will  be  seen  from  the  observations,  is  large,  and 
the  same  causes  that  produce  it  will  also  probably  produce  a  corre- 

spondingly large  terrestrial  radiation ;  all  this  indicates  a  severe  climate. 
The  winds,  with  remarkable  unanimity,  are  from  the  southwest  and 

west,  and  the  quantity  of  motion  is  great;  a  gale  of  wind  can  be  confi- 
dently expected  every  day,  commencing  a  little  before  noon.  The  natu- 

ral tendency  of  the  winds  to  come  from  the  southwest  over  this  re- 
gion, is  augmented  by  the  local  configuration  of  the  ground.  The  west 

end  of  this  basin  is  a  cul-de-sac,  with  high  mountains  nearly  surround- 
ing it — the  Uiutahs  on  the  south,  the  Wahsatch  on  the  west,  and  the 

Wind  River  range  on  the  north.  The  annexed  sketch  will  illustrate  it, 
(Fig.  8.) 

Fig.  8. — Explanation  of  winds  in  Green  River  Basin. 

The  air  over  the  plateau  becomes  inordinately  heated  from  radiation, 
while  the  cold  air  from  the  mountains  rushes  in  to  take  its  place,  as  it 
rises,  and  restore  the  equilibrium.     The  resultant  motion  thus  produced 
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is  in  a  northwesterly  direction,  and  as  this  is  about  the  mean  direction 
of  the  general  currents  of  the  air  in  this  latitude,  it  will  be  seen  that  the 
different  causes  that  tend  to  set  the  air  in  motion  mutually  re-enforce 
each  other,  producing  the  high  winds  that  are  such  a  well-known  fea- 

ture of  the  climate. 
There  are  times  when  this  local  disturbance  must  be  excessive,  and 

perhaps  we  may  look  here  for  the  origin,  or  at  least  a  clew  to  it,  of  the 
storms  that  sweep  across  the  continent  to  the  eastward,  and  spend  their 
fury  on  the  Atlantic  Ocean. 

Local  storms  and  squalls  from  the  mountains  sometimes  descend  a 
short  distance  into  this  basin,  but  generally  clouds  are  rare,  except  the 
low  fringe  of  cumuli  on  the  horizon,  that  is  so  characteristic  of  fine 
weather. 

WIND  RIVER  BASIN. 

Fig.  9. 

no 

109^ 

108 

108 
Explanation  of  winds  in  Wind  River  Basin. 

The  climate  here  is  comparatively  mild.  The  diurnal  temperature 
has  not  such  a  great  range  as  on  the  other  side  of  the  Wind  Eiver  range, 
although  in  summer  the  air  gets,  exceedingly  warm  about  mid-day.  The 
solar  radiation  is  still  very  great,  but  terrestrial  radiation  is  smaller,  as 
the  nights  are  warm.    The  relative  humidity  is  also  extremely  low,  caus- 
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ing  a  rarity  of  dew  and  frost.  The  mountains  lying  so  close  around,  a 
slight  rain-fall  is  caused  by  the  .summer  showers  from  them,  but  the 
quantity  of  water  that  falls  is  very  small.  The  general  prevailing  winds 
are  entirely  intercepted  by  the  mountains,  but  the  local  disturbance 
caused  by  the  air  getting  highly  heated  over  the  valley,  and  the  rush  of 
the  cold  air  from  the  mountains  to  establish  an  equilibrium,  is  very  great, 
causing  daily  currents  of  such  strength  and  persistence  as  to  give  origin 
to  the  name  of  the  river  and  mountains.  This  action  is  illustrated  in  the 
annexed  sketch,  (Fig.  9.) 

THE  BIG  HORN  BASIN. 

The  climate  here  is  probably  quite  similar  to  that  of  the  Wind  River 
Valley  ;  as  far  as  our  observations  go  such  are  the  indications.  There 
is  the  same  and  perhaps  a  somewhat  greater  cause  for  violent  winds. 
The  Indians  repeatedly  called  my  attention  to  the  fact  that  it  was  very 
windy  here,  even  more  so  than  in  the  Wind  River  Valley.  This  is  suf- 

ficiently accounted  for  by  the  fact  that  the  mountains  are  very  extensive, 
and  the  country  at  their  feet  and  across  to  the  Big  Horn  Range  is 
mostly  bare  soil  and  rock,  capable  of  becoming  very  strongly  heated 
under  the  effects  of  the  great  solar  radiation. 
Away  from  the  western  face  of  the  basin  where  the  summer-squalls 

hang  down  from  the  edge  of  the  mountains,  the  region  is  probably 
largely  exempt  from  rain.  This  is  further  indicated  by  the  fact  that  an 
extremely  small  quantity  of  water  is  drained  from  the  western  slopes  of 
the  Big  Horn  Mountains.  Thestreams  are  of  rare  occurrence,  and  are 
frequently  dry.  On  account  of  the  scarcity  of  water,  travel  in  the 
lower  part  of  this  basin,  and  more  especially  along  its  eastern  face,  is 
attended  with  much  inconvenience. 

UPPER   YELLOWSTONE-TETON   BASIN. 

These  two  basins,  although  on  opposite  sides  of  the  main  divide  of 
the  Rocky  Mountains,  are  yet  subject  to  the  same  climatic  influences  ; 
for  this  divide  is  so  low  between  them  as  to  lose  its  mountainous  char- 

acter almost  entirely.  This  is  supplied  by  the  Sierra  Shoshonee  range 
which  borders  them  on  the  east,  the  Wyoming  Mountains  to  the  south, 
and  the  Teton s  which  lie  to  the  west. 

This  region  is  also  characterized  by  wide  extremes  of  diurnal  tempera- 
ture, although  the  day  temperature  is  generally  rather  low,  making  an 

agreeable  summer  climate.  The  freezing-point  seems  to  obtain  quite 
commonly  just  before  sunrise;  and  late  in  August,  different  parties,  in 
three  consecutive  years,  have  noted  at  this  time  of  the  day  such  very  nota- 

ble temperatures  as  14°  F.,  13°  F.,  and  12°  F.  The  nights  are  extremely 
cold  as  a  rule.  An  approximation  to  the  mean  annual  temperature  ob- 

tained from  the  temperatures  of  some  springs  east  of  Yellowstone  Lake, 
and  one  between  the  lake  and  the  falls,  is  37°.o  F. 
The  relative  humidity  is  remarkably  high  for  the  Rocky  Mountain 

region,  which  is  so  generally  characterized  by  the  small  proportion  of 
aquous  vapor  in  its  atmosphere;  as  a  natural  attendant  upon  this  ex- 

ceptional feature,  the  whole  region  is  densely  timbered. 
There  is  ample  evidence  of  a  moderately  copious  rain-fall  in  and 

around  this  basin,  especially  about  the  headwaters  of  Snake  River,  the 
vegetation  is  always  fresh  and  tolerably  luxuriant;  the  country  is  amply 
supplied  with  water  in  marsh,  spring,  stream,  pond,  and  lake,  and  the 
meteorological  records  of  parties  who  have  visited  it  for  three  years  in 
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succession  point  clearly  to  it.  We  bad  several  rainy  days  while  travers- 
ing it,  days  in  which  the  rain  fell  almost  continuously  during  the  night 

and  day.     This  is  a  notable  fact. 
It  is  probably  a  region  of  severe  storms ;  for  an  inspection  of  a  gen- 

eral map,  together  with  the  anuexed  sketch,  shows  that  the  principal 

Fig.  10. 
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Yellowstone— Teton  Basin. 

southwest  air-current,  moving  over  a  low  portion  of  the  mountain  mass 
of  the  Pacific  coast,  reaches  the  Teton's  and  Sierra  Shoshonee  range 
without  being  deprived  of  much  of  its  vapor.  It  is  not  only  checked 
in  its  course  by  this  high,  cool  wall,  but  the  tremendous  acicular  ridge 
of  the  Tetons  stands  in  such  a  position  as  to  produce  a  strong  eddy 
about  the  headwaters  of  the  Snake  and  over  the  lake  basin. 

The  equable  precipitation  favors  the  growth  of  forest  and  rank  vegeta- 
tion, while  the  latter  stores  up  the  water,  to  be  constantly  vaporized  and 

held  ready  for  reprecipitation,  the  cause  and  effect  each  favorably  act- 
ing upon  the  other.  The  indications  are  that  this  region  along  the 

western  base  of  the  Sierra  Shoshone  Mountains,*  and'lying  between 
*I  use  the  word  "mountains77  in  connection  with  sierra  iu  deference  to  the  custom 

of  considering  them  words  of  different  shades  of  meaning.  To  the  majority  of  English- 
speaking  people  mountain  is  the  only  word  that  completely  covers  the  idea  involved. 
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the  parallels  of  43°  30'  and  45°  30'  north  latitude,  is  one  of  equable 
precipitation.  The  severity  of  the  summer  frosts,  however,  will  prevent 
any  extensive  tillage  of  the  soil,  which,  by  the  way,  is  a  rich  black 
loam.     The  prevailing  winds  are  westerly,  and  mild  in  their  character. 

Table  of  altitudes. 

All  observations  with  mercurial  barometer. 

Place. Altitude. 

Fort  Bridger   
Camp  No.  3   -   
Camp  No.  5   
Camp  No.  6   
Camp  No.  8   
Camp  No.  9   
Divide  between  Big  Sandy  and  Little  Sandy. 
Camp  No.  10..   
Camp  No.  11   
Camp  No.  12   
Summit  of  South  Pass   
Camp  No.  13   
Camp  Stambaugh   
Triangulation  Station  No  43   
Camp  No.  15   
Bench  at  head  of  Red  Canon   
Camp  No.  16   
Ranch  on  Big  Popo  Agie,  (old  Camp  Brown). 
Camp  No.  17   
Camp  Brown   
From  Camp  Brown  to  Wind  River  Mountains  : 

Foot  of  first  hill   
Top  of  first  hill   
Top  of  second  hill   
Summit  of  Bald  Mountain   
Timber-line   
Summit  of  Chimney  Rock   
Camp  No.  20   

Divide  Sage  Creek  and  Wind  River   
Camp  No.  21   
Camp  No.  22.  (across  the  river  from  Camp  21) 
Camp  No.  23.   
Camp  No.  24   
Camp  No.  25   
Pass  over  Owl  Creek  Mountains   
Summit  east  of  pass   
Summit  of  Phlox  Mountain   
Camp  No.  26   
Camp  on  headwaters  of  Owl  Creek   
Timber-line  on  the  Washakee  Needles   
Summit  of  the  Washakee  Needles   
Last  divide  before  Camp  No.  27   
Camp  No.  27   
Hill  south  of  Camp  No.  27   
Camp  No.  28   
Camp  No.  29   
Camp  No.  30   
Spur  from  the  mountains   
Camp  No.  31   
Camp  No.  32   
Camp  No.  33   
Camp  No.  34   
Ridge  S.  S.  W.  from  Camp  34,  1st  point   
Ridge  S.  S.  W.  from  Camp  34,  2d  point   

H.  Ex.  285   5 

Feet 
6639.  0 
6308.  3 
6314. 9 
6210.  2 

6257. 0 6569.  2 
6685. 6 
6657. 6 
6742. 6 
7134.  0 
7480.  0 
7400.  2 
7767. 1 
8267. 1 
6937. 3 
6848.  0 
5407. 1 
5311.0 
5447. 3 
5498.  4 

6600.  0 
8034. 0 
8857. 0 
9897. 4 

10760. 0 
11853.  0 5792.  7 
6096.  5 

5553. 1 
5556.  5 
6140.  2 
6320.  0 
6208. 0 
7836.  0 

8233.  0 

9136.  0' 

6168. 1 
8610.  0 

10683.  0 
12253.  0 
7074.  7 
6471.0 
6783.  0 
6120.  8 

5780.  0 
6166.4 
8607. 1 
7423.  0 
5273. 2 
5845.  0 
6041. 6 
7203.  0 
7284.  0 
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Table  of  altitudes — Continued. 

Place. 

Ridge  S.  S.  W.  from  Camp  34,  3d  point 
Camp  No.  35   
Camp  No.  36   
Summit  of  Sailor  Mountain   
Timber-line  on  Sailor  Mountain   
Stinking- water  Pass   
First  triangulation-point  north  of  pass. .. 
Second  triangulation-point  north  of  pass. 
Camp  No.  37   
Yellowstone  Lake,  (at  outlet)   
Camp  No.  39   
Height  of  Upper  Falls  of  the  Yellowstone 
Height  of  Great  Falls  of  the  Yellowstone . 
Camp  No.  40   
Camp  No.  41   
Jack  Baronett's  cabin   
Yellowstone  River  at  bridge   
Camp  No.  42   
Summit  of  Mount  Washburne   
Camp  No.  43   
Camp  No.  44   .   
Camp  No.  45   T   
Canrp  No.  46        
Camp  No.  47   
Camp  No.  48,  (Yellowstone  Lake)   
Camp  No.  49,  (Yellowstone  Lake)   
Camp  No.  50,  (Yellowstone  Lake)   
Camp  No.  51,  (Yellowstone  Lake)   
Yellowstone  Lake,  (mean  adopted)   
Summit  of  Mount  Sheridan   
Camp  No.  52   r   
Camp  No.  53   
Camp  No.  54   
Camp  No.  55   
Camp  No.  56   
Hill  above  Camp  56,  (crossed  by  trail)  ... 
Camp  No.  57   
Togwotee  Pass   
Mountain  S.  W.  of  pass   
Camp  No.  58   
Camp  No.  59     . 
Camp  No.  60   
Camp  No.  61   

^.amp  No.  62,  (Camp  No.  20)   

Altitude. 

8062.  0 
6318. 7 
6683. 0 

10046. 0 
9746.  0 
9444.  3 
9938. 1 

10027. 9 
8940.  0 

7564.  0 
7491.  8 
150. 2 
328.7 

7908.  0 
5762. 1 
5741.5 
5695.  0 
5813.  7 

10105.  3 
7724.  0 
8985. 8 
7132.  4 
7373.  3 
8301.  7 
7565.  9 
7564.  0 
7552.  3 
7563. 1 
7564.  0 

10150.  0 
7787.  7 
7847.  7 
8080.  9 
7574.  6 
6892.  4 
6892. 4 
8917. 4 
9621.  3 

10625.  4 
7498.  2 
6942. 0 6172. 

5750. 1 
5799.  6 
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Table  II. — Record  of  radiation,  maximum  and  minimum  thermometers. 

Station. Date. 

Heat. 

Max. 
Min. 

Radiation. 

Solar. 
Terres- trial. 

Tort  Bridger 

Camp  5.. 
Camp  6 . . 
Camp  7. . 
Camp  8.. 
Camp  9.. 
Camp  10. 

Camp  12   
Camp  13   
Camp  Stambaugh 

Camp  Brown 

Camp  26. 

Camp  34. 
Camp  35. 

Camp  36. 

Camp  38. 

Camp  39. 

Camp  40. 

Camp  41. 

Camp  42. 

Camp  43. 

Camp  44. 
Camp  45 
Camp  46. 
Camp  47. 

Camp  48   
Camp  49   
Camp  50   
Camp  51   
Camp  52   
Camp  53   
Camp  54   
Camp  55   
Camp  56   
Camp  57   
Camp  58   
Camp  59   
Camp  60    
Camp  61   
Camp  62   
Camp  Brown 

1874. 

June  9 
June  10 
June  11 
June  12 
June  14 
June  15 
June  16 
June  18 
June  19 
June  20 
June  21 
June  23 
June  24 
June  25 
June  26 

June  27 
July  2 
July  3 
July  4 
July  9 

July  19 
July  20 
July  29 
July  30 

July  31 
Aug.  1 
Aug.  2 
Aug.  4 
Aug.  5 
Aug.  6 
Aug.  7 
Aug.  9 
Aug.  10 
Aug.  11 

Aug Aug 
Aug 

Aug 
Aug 
Aug 

Aug Aug 

Aug, 

Aug.  22 
Aug.  23 
Aug.  24 
Aug.  25 
Aug. 
Aug. 
Aug. 
Aug. 

Aug. 
Aug. 

Sept. 
Sept. 
Sept. 
Sept. 

Sept. 
Sept. 

Sept. 
Sept. 
Sept. 
Sept. 

Sept.  11 
Sept.  12 
Sept.  13 

10 

79.5 

82 
82.5 

115 

88.5 97 

62 

78.5 
83 

83 
82 
83 
86 
82 

58.5 67.8 

69 

61 
29 45.5 

39.5 

38.5 45.5 

41 
37 
23 

21 
68 
36 
38 

66 
49 
50.5 

46.5 
44.5 
36.5 

33 

34 

37 
22.5 30.2 
38.5 
46.6 

37 

78.5 

38.5 38 

31 
35 

32.5 

26 

40.2 

33 
38 
35 

41.5 48 

13.5 

24.5 

27 27.5 38 

36 
37 

35 
29 
27 
28.5 

26 

42 

46 
46.5 

34.5 
39 

126.  75 133 
142.5 

58 28.5 
45 

140.5 170    (?) 

150.  7 

152.5 
148 

149.  25 

140.  75 

143.8 
138.6 147.2 

148 

161.25 
129.5 

146.5 
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Table  III. — Temperature  of  springs,  waters,  $-c. 

81 

Date. Time. 
Tempera- ture. 

li?73. 
June    13 12    0      m. 

9  30  a.  m. 
6    0  a.m. 
6  0  a.  m. 
2    Op.m. 
5  0  a.  m. 
7  Op.m. 
2    Op.m. 
6  30  a.m. 

4    0  p.  m. 
7  Oa.m. 
6    Op.m. 
6    Oa.  m. 

Sand,  on  ridge  between  Big  Muddy  and  Ham's  Fork   

o 
126 

June    19 Saud,  on  divide  between  Big  and  Little  Sandy   
112 June    19 Water  in  well  at  station-house,  near  Camp  9 .   

36 

June    19 Water  in  Big  Sandy   

53 

June    26 Water  in  well  at  Camp  Stambaugh   

40 

June    29 Spring  near  Camp  15   42 
July     21 44 
July     25 Spring  near  Camp  30   

37  5 Aug.      3 Spring  at  Camp  37   

37 

Yellowstone  Lake   
60.5 

  do   56 
Aug.       6   do   

65  5 
Aug.      7   do   58 

H.  Ex.  285- 



ASTRONOMICAL    REPORT. 

By  Lieut.  S.  E.  Blunt,  Thirteenth  United  States  Infantry. 

Instruments — Failure   of  chronometers — Examples  of  computations. 

Engineer  Office, 
Omaha,  Neb.,  January  1,  1874. 

Sib:  I  have  the  honor  to  make  the  following  report  concerning  the 
astronomical  work  of  the  expedition  to  ̂ North  western  Wyoming  during 
the  summer  of  1873.  The  observations  were  taken  by  myself,  assisted 
by  Mr.  George  C.  Hitt. 

The  only  instruments  used  were  one  sextant,  one  reflecting  circle,  and 
one  artificial  horizon  ;  two  box-chronometers,  one  regulated  on  mean 
solar  time,  and  the  other  on  sidereal  time,  were  used  in  connection  with 
the  sextant  at  Fort  Bridger,  and  part  of  the  way  to  Camp  Stambaugh. 
The  boxes  containing  the  sextant  and  reflecting  circle  were  carried  on 
the  backs  of  men  in  the  saddle;  thus  transported,  the  instruments  re- 

mained in  good  order,  and,  though  they  were  always  examined  before 
taking  an  observation,  adjustment  was  but  seldom  found  necessary. 
The  box-chronometers  were  also  packed  in  the  usual  manner  for  field 
transportation  and  carefully  carried  on  the  back  of  a  man  in  the  sad- 

dle; but  it  was  our  experience  that  the  slight  motion  that  they  were 
thus  unavoidably  exposed  to,  so  impaired  their  rate  as  to  render  them 
worthless  as  a  means  of  determining  longitude.  They  were  left  at  Camp 
Stambaugh,  and  a  pocket-chronometer  (Frodsham,  9898)  was  used  dur- 

ing the  remainder  of  the  trip,  and  gave  satisfaction  ;  its  rate  had  been 
determined  at  Omaha,  and  also  at  Camp  Brown,  before  leaving  and  after 
returning ;  all  three  results  closely  agreeing. 

Longitude  at  the  following  places  was  obtained  by  means  of  lunar  ob- 
servations ;  the  distance  of  the  moon  from  the  sun,  and  also  from  a 

planet  or  star,  or  from  both,  being  taken. 
At  Fort  Bridger,  mean  of  two  lunars;  Camp  Browrn,  mean  of  fourteen 

Ulnars ;  outlet  of  Yellowstone  Lake,  mean  of  four  lunars;  Camp  49,  on 
Yellowstone  Lake,  mean  of  four  lunars ;  Camp  5G,  on  Buffalo  Fork  of 
Snake  River,  mean  of  three  lunars. 

Some  of  the  lunars  at  Camp  Brown  wTere  taken  before  departure  for 
the  Yellowstone,  the  remainder  after  our  return — the  fourteen  observa- 

tions being  taken  on  four  different  days. 
To  show  the  manner  of  taking  the  observations  for  longitude  by  lunar 

distances,  and  for  field-work  the  closeness  of  the  results  obtained,  I  gi^e 
the  observations  at  the  outlet  of  Yellowstone  Lake,  (Camp  38.) 
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Observations  for  longitude   by  lunar  distances,  moon,  Mars.     Outlet  of  Yellowstone  Lake, 
Camj)  38,  August  6,  1873. 
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lo
ng
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do
  
  

we
st
  
  

of
 

Gr
ee
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ti
me
. o       /       // 

23     14     00 
29    25    30 

0        /        // 

34    43    30 
29    12    40 
29     12    40 
23     10     10 
23     10    10 
21     57    50 
21     57    50 
20     00    00 

o        /        II 

67    47    50 
h.    m.     s. 
9    41     42. 5 

h.    m.   s. 
1      0    9.5 

ft.    m.    s. 
8    41     33 

h.    m.     s. 

7    21    25 

29  25    30 
30  40    00 

67    57    40 10      5      3 1     0    9.5 9      4    53. 5 7    21     15.5 

30  40    00 
31  58     10 

68      4    00 10     18      7 1     0    9. 5 9     17    57.5 7    21    35.5 

31  58     10 
32  30    00 

63      7     10 10    25    32.5 1     0    9. 5 9    25    23 7    21     35 

Index  error  of  sextant,  00".  Barometer,  22.824  inches.  Error  of 
eccentricity  of  sextant,  00".  Attached  thermometer,  55°.5.  Detached 
thermometer,  54°.5. 

The  altitudes  of  the  moon  were  taken  at  equal  intervals  before  and  after 
the  time  of  observing  for  distance — the  same  in  regard  to  Mars ;  the 
means  of  the  altitudes  thus  obtained  were  used  as  the  altitudes  at  the 
time  the  distance  was  measured,  this  being  more  accurate  than  any 
other  method  that  could  be  adopted  by  a  single  observer. 

The  computations  were  made  according  to  Chauvenet's  method  of  cor- 
recting lunar  distances. 

Longitudes  for  other  points  were  determined  from  the  error  of  the 
pocket-chronometer  on  local  mean  solar  time,  its  error  on  the  mean  solar 
time  at  Camp  Brown  being  found  by  computation ;  lunars  serving  as 
checks  upon  these  where  the  longitude  was  obtained  by  both  methods, 
and  the  two  determinations  agreeing  closely ;  the  longitudes  by  time 
can  be  regarded  as  close  approximations. 

The  mean  solar-time  at  place  of  observation  was  found  either  from 
equal  altitudes  of  the  sun  or  of  a  star ;  Arcturus,  a  Serpentis,  a  Ophiu- 
chi,  or  a  Aquilcc  being  generally  used. 

Latitude  was  obtained  by  circum-meridiau  altitudes  of  the  sun,  or  of 
the  same  stars  as  used  in  the  observations  for  time.  Whenever  the 

party  remained  more  than  one  day  at  the  same  camp,  latitude  was  de- 
termined each  noon,  as  well  as  by  the  stars  at  night.  Here,  too,  very 

satisfactory  results  were  obtained,  remembering  that  no  other  instru- 
ment but  a  sextant  was  used  in  the  observations. 

I  give  one  of  the  observations,  and  the  mean  of  the  deductions  from 
four  others,  to  show  how  closely  the  results  agree  with  each  other. 

Determination  of  the  latitude,  from  observed  double  circum-meridian  altitudes  of  the  sun. 
Camp  38,  (outlet  of  Yellowstone  Lake,)  August  5,  1873. 

Time  of  observa- 
tion by  watch. 

Observed  double 
altitude  of  sun. 

Latitude  deduced 

from  each  obser- 
vation. 

Remarks. 

/; .     in.      s. o        /       // o        /           // 
0     55       4 123     46     40 44     34     51.26 Barometer  22.803  inches. 

58     30.  5 52     30 34     57.  94 Attached  thermometer  65°. 1       1       4 55    30 34     58.30 
Detached  thermomer  65°. 4     31.5 57     40 34     55.  64 Index  error  of  sextant  +40". 6     23.5 57    50 34     E5.47 
Error  of  eccentricity  of  sextant  00" 8    24 57    20 34     53.  19 
Watch  fast  of  mean  solar  time,  lh  0m  13f 

.■)". 
10     40 55    30 35    00. 76 

Approximate  longitude,    33°   15'  west Washington. 

from 

13    22.  5 52    20 35    00.01 
Approximate  latitude,  44°  31'. 15     42 48     30 34    56.77 
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The  latitude  deduced  from  the  mean  of  these  nine  observations  on  the 

sun  is  44°  34'  56".59,  and  from  the  other  four  sets  44°  34'  47//.2 ;  44°  34' 
52".23  ;  44o  34'  53". 06,  and  44°  34'  49".97,  respectively,  giving  a  mean  for 
the  final  result  of  44°  34'  51".91. 

The  followiug  is  the  list  of  latitudes  and  longitudes  determined  : 

List  of  astronomical  stations. 

Stations Latitude. Lou 

gitude. 
0 

41 15 37 
0 

110 22 39 
41 

54 
7 

29 36 
43 
56 

1-.' 

42 
108 

48 28 

42 

59 

11 

108 
53 51 

43 12 

25 
108 

57 28 
43 

41 00 108 50 22 
44 2 30 108 

51 

22.  5 
41 

lit 

15 109 7 

54 

14 

30 

16 
109 

14 4 
44 

28 

48 
109 

3d 

34 
44 

28 

6 189 39 

14 

44 28 11 
109 

52 

13 

44 33 46 
109 

5!) 

15 
44 

3f 

45 110 10 

46 

44 

34 

52 

110 

'21 

56 
44 

50 

13 

110 

23 

30 
44 28 30 

110 

53 

51 

41 

22 26 

110 
18 50 

43 

56 

47 110 5 

20 

43 

51 

13 

110 9 

10 

43 46 

29 

110 

Oil 
57 

43 33 13 109 38 10 
43 

26 

45 109 

14 

36 
43 17 

15 
109 

2 51 

Fort  Bridger   
Camp  No.  8   
Camp  No.  10   
Camp  Stambaugh   
Camp  Brown   
Camp  No.  21   
Camp  No.  26   
Camp  No.  28   
Camp  No.  30   
Camp  No.  32   
Camp  No.  33   
Camp  No.  34   
Camp  No.  35   
Camp  No.  36   
Camp  No.  37   
Outlet  of  Yellowstone  Lake   
Camp  No.  42   
Old  Faithful,  (Upper  Geyser  Basin) 
Camp  No.  49   
Camp  No.  55   
Camp  No.  56   
Togwotee  Pass   
Camp  No.  59   
Camp  No.  60   
Camp  No.  61   

The  magnetic  variation  could  not  easily  be  obtained  very  accurately 
with  the  instruments  at  my  command  ;  three  or  more  observations,  how- 

ever, were  taken  whenever  the  declination  was  obtained,  in  order  to 
eliminate  errors  as  much  as  possible,  and  a  mean  of  the  results  adopted 
as  the  final  result.    They  can  probably  be  depended  upon  to  within  o'. 

Talle  of  magnetic  variations. 

Date. 

June  9   
Juue  17   
June  19   
June  26   
July  4   
August  6   
August  9   
August  22 ... . 
August  26 ... . 
September  6  . 
September  9  . 
September  10 
September  11 
September  13 

Stations. 

Fort  Bridger   
Camp  No.  8   
Camp  No.  10   
Camp  Stambaugh   
Camp  Brown   
Outlet  of  Yellowstone  Lake   
Yellowstone  Falls   
  do   
Upper  Geyser  Basin   
Camp  56,  rTetou  Fork,  Snake  River). 
Tamp  59,  Wind  River   , 
Camp  60,  Wind  Paver   
Camp  61,  Wind  Liver   
Camp  Brown   

Declinations. 

I  am,  sir,  very  respectfully,  your  obedient  servant. 
STAXHOPE  E.  BLUNT, 

Second  Lieutenant  Thirteenth  Infantry. 
Capt.  W.  A.  Jones, 

Corps  of  Enriineers. 



GEOLOGICAL     REPORT 

By  Prof.  Theo.  B.  Comstock. 

CHAPTER    I. 

INTRODUCTION. 

Explanation— General  plan  of  geological  report — Narrative  of  special  trips. 

Before  proceeding  to  the  more  special  and  detailed  account  of  the 
geology  of  the  district  traversed  by  Captain  Jones  during  the  summer 
of  1873,  it  will  be  proper  to  devote  a  little  space  to  a  hasty  review  of 
some  points  connected  with  the  trip  itself,  which  come  justly  within  the 
scope  of  this  report,  and  which,  if  not  here  introduced,  might  leave 
unexplained  some  matters  of  greater  significance.  It  is  also  desirable 
that  some  explanation  should  be  given  of  the  causes  which  have  led  to 
the  appearance  of  the  report  in  its  present  shape. 

Upon  my  return  from  the  field  with  an  abundance  of  material,  in  the 
form  of  notes  and  specimens,  for  the  preparation  of  a  report  upon  the 
geological  stru  cture  of  the  greater  portion  of  the  western  third  of  Wy- 

oming Territory,  it  very  soon  became  evident  that  the  labor  of  arrang- 
ing and  elaborating  completely  the  whole  of  the  work  done  in  the  field 

would  require  much  more  time  than  could  well  be  allowed  me.  This 
difficulty  would  have  been  grave  enough  had  the  region  explored  been 
of  no  more  than  ordinary  interest;  but  when  the  wonderful  extent  and 
variety  of  this  section  is  fully  realized  and  considered,  it  will  be  seen 
that  my  task  has  thereby  been  greatly  increased.  In  addition  to  this 
difficulty,  circumstances  beyond  my  control  have  compelled  me  to  work 
with  very  few  advantages  of  reference  or  comparison.  As  a  natural 
result,  regretted  by  no  one  more  than  by  the  writer,  the  following  pages 
will  be  found  lacking  in  several  important  particulars,  among  which 
two  interesting  subjects  require  some  notice  in  this  place.  1  refer  to 
paleontology  and  chemical  geology,  in  both  of  which  departments  much 
material  was  collected,  but  which,  for  the  reasons  mentioned,  have  been 
necessarily  treated  quite  summarily.  So  far  as  I  have  been  able,  I  have 

i  identified  the  fossils  collected,  and,  in  most  cases,  I  have  thus  been  ena- 
l  bled  to  determine  with  certainty  the  formations  from  which  they  were 
obtained. 

PLAN  OF  GEOLOGICAL  REPORT. 

In  the  preparation  of  this  report  I  have  sought  to  arrange  its  coiupo- 
i  nent  parts  in  such  a  manner  as  to  combine  utility  with  conciseness  of 
•  expression  and  ease  of  reference.  In  a  work  which  is  intended  merely 
$as  a  resume  of  the  more  important  results  of  field-labors,  it  is  excusable, 
i  not  to  say  necessary,  that  events  and  discoveries  should  be  narrated  in 
!  the  order  of  their  occurrence,  but,  however  easier  it  may  be  to  thus  send 
i  forth  the  final  results,  such  a  report  can  only  be  accepted  as  the  fore- 
i  runner  of  a  more  complete  and  elaborate  treatise  in  the  future.     Though 
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indulging  the  hope  that  the  ample  material  now  in  my  possession  may 
yet  yield  richer  fruit  under  more  favorable  circumstances,  I  have  yet 
felt,  in  the  absence  of  such  assurance,  that  the  present  work  should 
have  as  much  of  the  air  of  a  finished  production  as  can  well  be  given  to 
it  within  necessary  limits.  For  this  reason  the  plan  of  arrangement 
adopted  in  the  following  pages  is  the  grouping  of  facts  and  conclusions 
under  appropriate  heads,  with  little  or  no  regard  to  sequence  of  obser- 

vation, except  when  essential  to  the  complete  elucidation  of  any  subject. 
Each  broad  division  of  geology  and  related  subjects  is  discussed  in  suc- 

cession, each  occupying  as  many  chapters  as  may  be  deemed  expedient. 
In  each  chapter  the  several  prominent  topics  are  plainly  indicated  by 
head-lines  in  the  text,  and  these,  with  minor  topics,  will  readily  be  found 
by  referring  to  the  copious  index  at  the  close  of  the  report.  This  method, 
which,  I  believe,  will  prove  most  satisfactory  to  the  majority  of  those 
who  will  use  this  report,  will  necessitate  a  somewhat  more  careful 
attention  than  would  be  required  by  an  arrangement  which  would  allow 
of  more  frequent  repetition ;  but  I  am  persuaded  that  if  this  treatise  be 
incapable  of  resting  upon  its  own  merit,  nothing  in  the  way  of  mere 
composition  can  make  it  any  more  deserving  of  generous  approval.  It 
has  been  thought  desirable,  however,  in  one  or  two  instances,  to  give  a 
brief  resume  or  recapitulation  of  several  chapters,  as  in  chapter  VI, 
which  is  devoted  to  a  general  review  of  local  geology,  systematic  and 
economical. 

The  order  of  arrangement  of  the  several  chapters  is  in  a  measure 
natural  and  progressive.  Beginning  with  a  notice  of  the  physical 
geography,  or  the  resultant  of  all  the  various  forces  which  have  com- 

bined to  produce  the  present  surface  features,  then  proceeding  to  the 
discussion  of  geological  structure  or  the  resistance  encountered,  the 
determination  of  the  forces  themselves  comes  next  in  order,  after  which 
such  special  subjects  as  are  not  directly  connected  with  the  geology  of 
the  region  are  considered.  To  the  latter  class  belong  the  chapter  of  arch- 

aeological notes  and  the  notes  upon  the  Shoshone  tribe,  with  a  vocabu- 
lary. 

NARRATIVE  OR  ITINERARY  OF   SPECIAL   TRIPS. 

It  would  be  entirely  superfluous  to  write  anything  like  a  narrative  of 
the  occurrences  from  day  to  day  along  the  line  of  march-,  nor  have  I 
thought  it  necessary  to  transcribe  the  greater  portion  of  my  field-notes 
in  the  form  of  a  journal.  I  fouud  it  necessary,  however,  upon  several 
occasions,  to  make  independent  side-trips  for  the  purpose  of  obtaining 
more  extended  information  than  was  possible  at  all  times  in  the  imme- 

diate vicinity  of  our  trail.  As  the  incidents  and  observations  of  these 
sorties  will  not  be  elsewhere  related,  it  will  be  well  to  describe  them 
without  amplification  in  this  place.  Each  is  numbered  in  the  order  of 
its  occurrence. 

I. — TRIP   TO   THE   UINTAH  MOUNTAINS. 

June  G.— A  delay  of  several  days  at  Fort  Bridger,  incident  to  prepa" 
ration  and  organization,  afforded  an  opportunity  for  a  somewhat  extended 
trip,  of  which  I  availed  myself  by  a  run  to  the  Uintah  Mountains  for 
the  purpose  of  observing  the  structure  of  that  range,  and  with  the 
intention  of  learning  as  much  as  possible  of  the  intervening  country 
and  its  geology.  I  was  accompanied  by  Mr.  J.  D.  Putnam,  who  carried 
a  mercurial  barometer  and  an  aneroid,  with  which  frequent  observations 
were  taken.  We  were  piloted  by  William  Somers,  a  guide  of  much  expe- 

rience in  this  section  of  country.     Our  route,  which  was  as  direct  as 
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possible  so  early  in  the  season,  lay  across  the  southwestern  corner  of 
the  great  Green  Kiver  Basin,  in  a  general  south-southeastern  direction. 

AVhen  we  left  the  post  the  water  of  Black's  Fork  at  that  point  was 
unusually  high,  causing  serious  damage  to  bridges,  and  knowing  ones 
predicted  the  failure  of  our  little  expedition.  A  ride  of  eight  miles 
brought  us  to  the  crossing  of  Smith's  Fork,  which  was  found  to  be  too 
high  for  fording,  and  we  went  some  distance  above,  where  the  creek 
divides  into  several  smaller  streams.  Even  these  proved  difficult  to 
cross.  One  must  see  these  swollen  torrents  and  ford  them  to  fully 
appreciate  their  force  aud  the  consequent  amount  of  sediment  held  in 
suspension.  In  seasons  of  heavy  floods  many  of  the  mountain -streams 
are  veritable  rivers  in  size,  and  such  they  are  usually  named,  to  the 
great  wonder  of  those  who  have  seen  them  only  in  midsummer,  when 
many  are  almost  dry.  All  the  streams  that  we  were  obliged  to  cross  in 
our  progress  toward  the  mountains  were  very  much  swollen,  and  we 
were  not  infrequently  obliged  to  cast  about  for  suitable  places  to  ford. 

After  crossing  Smith's  Fork  we  bore  southward  for  several  miles,  pass- 
ing through  a  portion  of  the  Grizzly  Buttes,*  a  abad  lauds"  district 

now  made  famous  as  the  scene  of  the  labors  of  Professors  Marsh, 
Leidy,  and  Cope,  resulting  in  the  discovery  of  numerous  remains  of 
extinct  vertebrates.  This  formation  is  more  or  less  restricted,  flanking 
the  edges  of  quite  extensive  benches  as  a  kind  of  fringe  at  this  point 
about  one  mile  in  width.  The  buttes  are  usually  capped  by  grotesque 
masses  of  weathered  rock  in  the  form  of  columns  or  pyramids  of  various 
shapes,  which  often  bear  a  fair  resemblance  to  familiar  objects,  such  as 
huts,  anvils,  chimneys,  steeples,  monuments,  nestling  birds,  &c. 

Continuing  our  course  over  benches  becoming  broader  aud  more  ex- 
tended nearer  the  mountains,  we  finally  reached  and  crossed  Cotton- 

wood Creek,  one  of  a  dozen  so  named  within  a  limited  area  in  the  West. 
From  this  point  we  continued  our  course  across  sagebrush  plains, 
with  little  of  variety,  except  an  occasional  alkali  bog,  in  which  our 
mules  sank  to  their  bellies,  or  an  alkali  hole,  filled  with  a  sloughy  mass 
of  the  consistency  of  soft-soap,  with  irregular  streaks  of  blue  and  yellow. 
Pushing  onward  rapidly  we  crossed  the  divide  to  the  slope  toward 

the  west  branch  of  Henry's  Fork,  camping  just  at  dusk  near  a  fine  cold 
spring,  in  a  sheltered  depression  upon  the  hill-side.  This  camp  was  at 
an  elevation  of  about  2,000  feet  above  the  valley  of  Black's  Fork  at 
Fort  Bridger,  and  it  was  distant  by  an  airline  nearly  nineteen  miles, 
and  by  our  course  about  twenty-two  miles  from  the  same  point. 

June  7. — Left  camp  quite  early,  bearing  east  of  south  toward  the 
mountains.  On  our  way  we  encountered  quantities  of  fallen  timber, 
which  very  seriously  impeded  our  progress.  Between  two  wide  belts 
of  this  we  were  obliged  to  climb  a  steep  bluff  strewn  with  bowlders, 
largely  of  red  sandstoue,  but  with  a  beautiful  grassy  summit  almost  level. 
Passing  through  a  narrow  opening  in  the  timber  which  skirts  this  ridge 
there  is  brought  to  view  an  inclosed  pasture  of  several  acres,  evidently 
■a  favorite  resort  of  the  elk,  judging  from  the  number  of  shed  antlers 
which  lie  strewn  over  its  surface.  The  view  from  this  point  is  very  fine, 
and  quite  extensive.  The  ridge  slopes  rather  abruptly  upon  both  sides 
to  the  streams  below,  one  of  which  ripples  through  a  grassy  bottom,  ap- 

parently walled  in  upon  all  sides,  with  a  narrow  gap  where  the  water 

*  la  a  paper  entitled  "On  the  Geology  of  Western  Wyoming,"  published  in  the 
American  Journal  of  Science  aud  Arts,  vol.  VI.  December,  1^73,  I  have  offered  an  expla- 

nation of  the  origin  of  this  name,  which  proves  to  be  erroneous.  Judge  W.  A.  Carter 
states  that  the  name  originated  from  a  report  that  an  old  hunter  had  there  discovered 
a  petrified  grizzly. 
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flows  out.  This  was  pointed  out  by  our  guide  as  one  of  his  favorite 
places  for  wintering  stock.  Beyond  this  we  passed  through  an  exten- 

sive tract  of  fallen  timber,  part  of  it  scattered  over  the  surface  of  a  hill 
which  we  descended  to  reach  the  valley  of  a  small  creek  to  which  I  have 
given  the  name  of  Bog  Creek,  merely  for  convenience  of  reference. 
The  left  bank  of  this  stream  for  several  miles  has  a  very  gentle  slope 
toward  the  creek,  and  it  is,  therefore,  very  boggy  and  dotted  with  stand- 

ing pools,  at  least  early  in  the  season.  The  slope  upon  the  right  bank  is 
very  much  greater  and  the  balk  of  the  stream  flows  along  that  side  of 
the  valley.  Passing  up  the  stream  by  a  gradual  ascent  we  suddenly 
reached  a  small  belt  of  timber  stretching  across  the  valley.  This  was 
but  a  few  rods  in  width,  and  very  quickly  the  water  was  found  running 
off  rapidly  in  the  opposite  direction  by  a  series  of  small  cascades,  ex- 

tending nearly  to  the  junction  of  the  west  branch  of  Henry's  Fork,  not 
a  great  distance  below. 

The  west  branch,  or  Burns7  Fork,  runs  through  a  broad  alluvial  valley, 
very  irregularly,  frequently,  as  at  this  point,  splitting  into  four  or  five 
parts,  which  again  unite  and  separate  indefinitely,  causing  constant 
changes  in  the  channels  by  the  formation  and  destruction  of  islands, 
peninsulas,  ponds,  &c.  This  valley  is  in  many  respects  the  counterpart 
of  the  Lower  Amazon,  but  on  a  very  small  scale.  Even  the  fluctuations 
of  level  caused  by  the  tides  in  the  mighty  Brazilian  stream,  which  I 
have  observed  at  a  distance  of  five  hundred  miles  from  the  Atlantic 

coast,  are  simulated  in  this  average  mountain -stream  in  the  rise  and  fall 
produced  by  the  alternate  melting  and  freezing  of  the  snows. 

Directly  opposite  our  point  of  approach  a  side  valley  opens,  but  its 
stream,  hugging  the  right  bank,  enters  Burns'  Fork  some  rods  below. 
Crossing  the  latter,  we  ascended  this  tributary.  The  upper  portion  of 
the  valley  was  very  miry,  and  we  were  soon  in  the  midst  of  immense 
drifts  of  the  slowly-melting  snows.  For  at  least  two  miles  our  mules 
fairly  floundered,  sinking  above  their  knees  at  almost  every  step,  until 
we  finally  reached  a  high  hill  covered  with  loose  bowlders,  which  we 
ascended  by  a  very  steep  course  to  a  height  of  about  4,000  feet  above 
Fort  Bridger.  Descending  upon  the  other  side,  a  still  greater  slope,  not 
less  than  1,000  feet  in  height,  we  reached  the  main  stream  of  Henry's 
Fork,  which  here  runs  through  a  comparatively  narrow  gorge.  It  was 
my  original  intention,  after  crossing,  to  push  on  as  far  as  good  forage 
existed,  and  there  leaving  the  mules  in  charge  of  the  guide,  to  proceed 
with  Mr.  Putnam  to  make  the  ascent  of  Gilbert's  Peak,  one  of  the  most 
accessible  elevations,  with  an  altitude  of  13,250  feet.  To  accomplish 
this  I  soon  saw  was  impossible ;  for  the  swollen  creek,  with  its  fierce  cur- 

rent, was  rapidly  rising,  and  we  dared  not  attempt  its  passage.  Indeed, 
we  had  barely  time  to  kindle  a  fire  and  partake  of  a  hasty  meal  ere 
we  were  forced  to  climb  the  hill  by  the  flooding  of  the  narrow  valley. 
Baffled  in  our  purpose,  we  could  only  make  up  for  our  disappointment 
by  returning  by  a  different  route.  We  retraced  our  steps,  however, 
with  little  divergence  until  we  reached  the  valley  of  West  Branch,  which 
we  crossed,  camping  near  the  entrance  of  the  Cascade  Creek  before 
mentioned. 

Game  in  great  variety  is  plentiful  in  this  section ;  deer,  elk,  bear,  and 
grouse  of  several  kinds  being  quite  common,  particularly  in  the  neigh- 

borhood of  Burns'  Fork,  while  antelope,  and  some  varieties  of  grouse, 
frequent  the  grassy  benches  nearer  the  plains.  While  at  this  camp  a 
large  drove  of  elk  came  very  near  to  feed  upon  the  rich  grassy  bottom, 
and  all  of  the  game  in  this  vicinity  seemed  remarkably  tame. 

June  8.— We  crossed  the  lov  divide  to  Bog  Creek/f olio  wing  it  down 
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near  its  junction  with  one  of  the  forks  of  Sage  Creek,  to  which  I  will  refer 
under  the  name  of  Meadow  Brook.  Bog  Creek  Valley  continued  swampy 
upon  its  left  bank,  widening  gradually  until  we  left  it,  when  it  descended 
more  rapidly  from  50  to  100  feet  into  the  terraced  valley  of  Sage  Creek. 
Crossing  the  latter,  we  bore  northwest  for  several  miles,  gradually  veer- 

ing to  the  north  and  northeast,  crossing  benches,  descending  as  by  an 
irregular  succession  of  steps,  until  we  reached  our  camp  at  Fort  Bridger. 
A  short  distance  beyond  Sage  Creek  we  came  upon  a  small  camp  of  friend- 

ly Ute  Indians  returning  to  their  reservation  from  a  visit  to  Fort  Bridger 
for  trading  purposes.  We  found  our  party  in  Camp  2,  having  been 
driven  from  Camp  1,  on  lower  ground,  by  the  overflow  of  the  stream 
during  our  absence.  The  whole  distance  traveled  upon  this  trip  was 
not  far  from  one  hundred  miles. 

II. — RED  CANON  ROAD  ALONG  DEEP  CREEK. 

June  29. — Just  beyond  Camp  15,  on  Twin  Creek,  the  road  forks ;  one 
branch,  called  the  Red  Canon  road,  passing  by  a  very  steep  hill  down 
into  the  narrow  valley  of  Deep  Creek,  while  the  other  follows  a  mouo- 
clinal  valley  farther  from  the  mountains,  which  leads  by  a  more  direct 
course  to  the  crossing  of  the  Little  Popo-Agie  near  Murphy's  Ranch. 
The  train  took  the  latter  route,  and  I  followed  the  former  with  a  small 
escort.  Deep  Creek  flows  through  a  narrow  valley  or  canon,  originally 
a  monoclinal  valley,  bounded  upon  one  side  by  a  carboniferous  ridge 
with  precipitous  bluffs  of  Triassic  red  sandstone  upon  the  right,  prob- 

ably extending  upward  into  conformable  beds  of  Jurassic  sandstone  of 
a  lighter  color.  The  whole  valley,  for  a  considerable  height,  has  been 
filled  in  with  red  drift  material,  through  which  the  stream  has  cut  nearly 
to  the  base,  leaving  a  series  of  terraces  high  up  on  the  ridges.  The 
name  appropriately  refers  to  the  manner  iu  which  the  present  stream 
has  cut  through  its  bed  j  for  in  some  places  the  narrow  creek  runs  through 
a  gorge  with  almost  vertical  sides,  at  least  20  feet  in  height,  making  a 
veritable  canon  in  the  soft  material  of  the  drift,  a  form  of  erosion  which 
is  somewhat  peculiar  under  such  circumstances. 

This  valley  lies  very  favorably  for  irrigation,  as  it  receives  several 
fine  streams  from  the  mountain-side  of  the  canon,  where  the  descent  is 
rather  gradual.  Several  fine  gardens  are  here  tilled,  affording  a  choice 
and  varied  supply  of  "truck"  for  consumption  at  Camp  Stambaugh, 
Miner's  Delight,  and  the  settlements  in  the  vicinity  of  South  Pass.  Six 
or  seven  miles  below  its  source,  Deep  Creek  joins  the  Little  Popo-Agie, 
almost  at  a  right-angle,  just  beyond  the  poiut  at  which  the  latter  emerges, 
with  considerable  force,  from  a  grand  old  canon  cut  through  the  lime- 

stone ridge.  From  this  point  we  followed  down  the  left  bank  of  the 
Little  Popo-Agie  River  to  Murphy's,  where  the  main  party  joined  us,  and 
made  Camp  16.  The  valley  of  the  river,  as  it  may  be  styled,  pursues  a 
nearly  straight  course  away  from  the  mountains  until  it  reaches  a  point 
below  Murphy's  Ranch,  when  it  is  deflected  greatly  to  the  left  for  some 
distance,  cutting  diagonally  through  the  next  ridge.  This,  and  other 
interesting  features  of  these  streams,  have  a  peculiar  interest  to  the  stu- 

dent of  dynamical  geology,  and  they  will  be  further  considered  iu  con- 
nection with  that  subject  iu  another  chapter. 

III. — TRIP  TO  NUCLEUS  OF  WIND  RIVER  MOUNTAINS  FROM  CAMP  BROWN. 

JuJy  5-8. — Left  Camp  18,  at  Camp  Brown,  with  Doctor  Parry,  Messrs. 
Le  Hardy,  Putnam,  and  Jewett,  and  Somers,  my  own  object  beiug  the 
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study  of  the  structure  of  the  range  at  this  point  from  nucleus  to  exterior. 
As  in  all  other  cases,  I  give  here  only  the  incidents  and  general  obser- 

vations of  the  trip,  reserving  for  future  chapters  the  discussion  of  geo- 
logical structure  and  topics  of  a  special  nature.  At  the  kind  suggestion 

of  Doctor  Irwin,  the  much-esteemed  and  highly-successful  Indian  ageut 
of  the  eastern  Shoshone  reservation,  we  directed  our  course  toward  a 
prominent  laud-mark  in  the  nucleus  known  in  the  neighborhood  as 
Chimney  Rock.  Passing  for  five  miles  over  a  comparatively  level  tract, 
with  abuudant  evidence  of  ancient  glacial  action,  we  followed  a  well-worn 
wood-choppers'  road,  which  led  us  upward  for  three-quarters  of  a  mile 
over  the  regular  surface  of  a  ridge  of  carboniferous  limestone  with  a 
slope  of  20°,  (1,900  feet  to  a  mile.)  From  the  top  of  this  we  descended 
several  hundred  feet  only  to  climb  another  ridge  of  older  rocks,  and  so 
on,  ridge  after  ridge,  until  the  last  (L  e.,  the  earliest  formed)  exposures 
of  the  unchanged  sedimentary  rocks  had  been  passed,  when  we  struck 
through  the  metamorphic  series,  and  thence  into  the  granitic  nucleus. 
We  were  fortunate  enough  to  find  our  way  into  a  magnificent  park, 
which  afforded  line  pasturage  for  our  mules,  which  we  rode  as  far  as 
practicable,  leaving  them  at  our  second  camp  to  make  the  ascent  of 
the  ridge  on  foot.  This  feat  proved  much  more  tedious  and  difficult  than 
we  had  anticipated,  though  it  was  accomplished  in  a  shorter  time  than 
we  had  supposed  possible.  Mr.  Le  Hardy  and  myself  left  the  camp 
toward  evening,  hoping  to  reach  a  point  half  way  up  the  first  ridge 
before  dark ;  but  we  were  much  surprised  to  find  that  the  distance  to  the 
summit  wasless  than  estimated  from  below,  so  that  we  were  able  to  build 
our  signal-fire  just  at  dark,  near  the  edge  of  the  timber-line,  at  an  alti- 

tude of  10,500  feet.  The  first  part  of  our  way  lay  for  a  short  distance 
through  a  treacherous  bog,  partly  covered  with  icy-cold  water,  which, 
safely  crossed,  gave  place  to  a  long  stretch  of  huge  granite  bowlders 
irregularly  tumbled  together,  making  it  necessary  to  make  steps  of 
unequal  lengths,  occasionally  leaping,  now  up,  now  down,  in  places  where 
a  misstep  was  of  serious  consequence.  Oftentimes  it  became  necessary 
to  force  our  way  through  dense  thickets  of  small  but  springy  under- 

growth, reminding  one  strongly  of  the  impenetrable  laurel-brakes  of  the 
Alleghanies.  After  this  experience,  the  long  steep  climb,  through  a 
forest  strewn  with  the  dead  pine-needles,  rendering  a  sure  foot- 

ing all  but  impossible,  was  welcomed  as  a  pleasant  variety.  This 
was  succeeded  by  a  long,  perilous  stretch  of  melting  snow,  iu  huge 
drifts,  covering  quantities  of  bowlders,  ready  at  any  moment  to  start 
from  their  places  and  go  hurling  down  the  almost  vertical  declivity 
thousands  of  feet  into  one  of  those  clear,  cold  lakes  that  are  to  be  found 
only  in  these  far-off  mountain-fastnesses.  It  was  impossible  to  climb 
directly  up  this  slope,  and  we  were  obliged  to  pursue  a  long  diagonal 
course  to  the  summit.  Finally,  we  passed  beyond  the  snow,  continuing 
our  course  over  less  dangerous  but  not  less  tiresome  bowlders,  until  we 
had  reached  a  point  several  hundred  feet  above  the  timber-line,  where 
there  grew  some  small  patches  of  straggling  cedars.  Here  we  kindled 
a  roaring  fire,  and  spent  the  night.  Next  morning  very  early  wTe  pushed 
on  and  succeeded  in  reaching  the  "chimney"  before  the  mist  had  com- 

pletely obscured  the  surrounding  country.  The  summit  of  this  isolated 
mass  of  rock  can  ouly  be  reached  by  ciimbing  in  the  rear  to  a  narrow 
cavernous  opening  wTeil  toward  the  top,  through  wrhich  it  is  necessary 
to  crawl,  or,  more  properly,  to  drag  one's  self.  The  front  of  this  is  a 
very  narrow  ledge,  more  than  50!)  feet  from  the  debris  below,  which 
leads  to  a  series  of  rough,  irregular  steps  by  which  the  top  can  be 
gained  with  caution.    From  this  point,  11,853  feet  above  the  level  of  the 
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sea,  we  obtained  a  view  of  the  whole  country  north  and  east  of  the 
mountains  for  a  distance  of  one  hundred  and  fifty  miles.  In  front  lay 
the  Owl  Greek  Mountains,  with  the  Wind  River  like  a  thread  between, 
and  far  in  the  background  the  Big  Horn  range  with  its  prominent  peaks 
towering  high  in  air.  To  the  north  the  Sierra  Shoshone  and  the  exten- 

sion of  the  Rocky  Mountain  divide  appeared  to  meet,  and  no  doubt  we 
saw  many  high  peaks  far  beyond,  which  seemed  to  form  portions  of  one 
of  these  chains. 

The  return-trip  was  but  a  repetition  of  the  experiences  already  nar- 
rated, with  the  addition  of  much  discomfort  arising  from  the  short  sup- 

ply of  provisions,  which  gave  out  before  we  started  backward.  The 
total  distance  traveled  was  about  thirty-live  miles. 

IV. — TO   WASHAKIE   NEEDLES,    SIERRA   SHOSIIONEE. 

Long  before  reaching  the  Owl  Creek  Mountains  we  had  in  view  what 
appeared  like  a  double  peak  lying  beyond,  and  rising  much  higher  than 
the  main  crest  of  that  range,  and  this  assumed  so  much  importance  in 
the  topography  and  geology  of  the  country  that  a  party  was  organized 
under  the  direction  of  Captain  Jones  for  the  purpose  of  visiting  it. 
Though  one  of  the  most  interesting  excursions  made  during  the  trip, 
there  is  no  call  for  description  here,  as  it  will  be  given  in  the  general 
report  of  the  expedition.  We  left  Camp  26  on  the  18th  of  July,  travel- 

ing in  all  more  than  sixty  miles,  and  returning  July  20.  The  peak  was 
ascended  to  a  greater  or  less  height  by  each  member  of  the  party,  the 
highest  point  reached  being  over  12,000  feet  above  sea-level.  The  geo- 

logical results  of  this  excursion  will  be  found  in  the  recapitulatory  chap- 
ter on  the  general  geology  of  the  whole  trip. 

V. — TO  STEAMBOAT  SPRINGS,  ON  YELLOWSTONE  LAKE,  ETC. 

August  6. — From  Camp  38,  at  the  outlet  of  Yellowstone  Lake,  I  went 
alone  to  Steamboat  Springs,  an  interesting  locality  upon  the  lake  shore, 
about  three  miles  above  the  mouth  of  Pelican  Creek.  In  order  to  make 
much  headway  in  this  vicinity  it  is  necessary  to  follow,  as  closely  as 
possible,  in  most  cases,  the  lake  shore  or  the  valleys  of  the  larger 
streams.  By  crossing  the  marshy  valley  of  Pelican  Creek  rather  near 
its  mouth  and  crossing  a  wide  belt  of  fallen  timber,  I  saved  two  or  three 
miles  in  the  distance  by  the  usual  trail,  but  the  time  occupied  in  reach- 

ing my  destination  was  largely  increased.  The  groups  of  hot  and  cold 
springs  at  Steam  Point  and  in  the  neighborhood  are  rather  numerous, 
but  many  of  them  are  very  insignificant  when  compared  with  those  in 
other  localities.  Like  nearly  all  of  the  groups  within  the  Yellowstone 
Park,  however,  they  present  peculiar  and  distinctive  features  of  their 
own.  Among  these  none  is  more  interesting  than  the  Steamboat,  the 
noise  of  which  so  closely  resembles  the  puffing  of  a  small  lake-steamer 
that  one  involuntarily  casts  a  longing  eye  over  the  surface  of  the  water 
in  the  hope  that  such  is  really  there.  This  sound  is  produced  by  the 
escape  of  vapor,  under  pressure,  from  a  small  orifice  in  a  cavernous 
opening  in  the  rocks.  A  short  distance  beyond  the  vapor  issues  from  a 
kind  of  cavern  near  the  water's  edge,  with  a  seething  sound  as  it  comes 
in  contact  with  the  waves,  and  tins  adds  greatly  to  the  effect,  simulat- 

ing very  closely  the  escape  of  waste-steam  from  a  boiler  on  a  windy 
day. 

My  work  at  the  springs  was  completed  by  4  o'clock,  when  I  endeav- 
ored to  pass  in  a  straight  course  to  a  point  on  Pelican  Creek,  several 



92  RECONNAISSANCE    OF    NOKTHWESTERN    WYOMING. 

miles  above  its  mouth,  but  I  was  so  delayed  by  the  falleu  timber  that  I 
was  barely  able  to  reach  a  favorable  camping-spot  ou  Sulphur  Pond, 
not  more  than  two  miles  in  a  direct  line  from  Steam  Point,  before  night 
set  in.  I  selected  a  delightful  place  at  the  edge  of  a  small  grove  of 
trees  near  the  mouth  of  the  eastern  inlet  of  the  pond.  My  camp  was 
upon  a  well-worn  game-trail,  which  led  up  a  bluff  within  a  few  feet  of 
the  fire.  Being  much  fatigued,  I  turned  in  early,  but,  when  fairly  in  a 
doze,  I  was  aroused  by  the  frightened  movements  of  my  mule  picketed 
near  by,  and  I  presently  heard  the  doleful  howl  of  a  large  wolf,  which 
was  slowly  approaching  along  the  trail.  In  anticipation  of  a  trifling 
adventure,  I  lay  down  again  with  my  carbine  close  at  hand.  It  was  late 
in  the  morning  when  I  woke,  and  all  was  quiet ;  but  a  little  investiga- 

tion showed  that  the  animal  had  been  lying  in  the  grass  at  the  edge  of 
the  bluff,  just  above  my  head.  This  locality  seems  to  be  a  favorite 
resort  of  many  animals.  Our  train  approached  it  by  following  a  promi- 

nent game-trail,  at  least  a  dozen  of  which,  extending  for  miles  into  the 
forest,  meet  at  this  point.  Upon  my  first  visit  to  this  place,  the  day 
before  the  passage  of  the  train,  fresh  tracks  and  other  unmistakable 
signs  of  their  presence  were  visible.  To-day  I  started  numbers  of  elk 
while  passing  through  the  fallen  timber,  not  far  from  some  active 
boiling  springs.  This  is  probably  explained  by  the  fact  that  there  are 
here  a  number  of  cold  springs  containing  sodium  chloride,  or  common 
salt. 

During  the  night  a  very  heavy  mist  enveloped  the  pond  like  a  cloud. 
It  was  quickly  dispelled  by  the  heat  of  the  sun  in  the  morning. 

August  7. — Followed  up  the  small  creek  near  camp  for  two  miles  and 
attempted  to  cross  the  divide  to  Pelican  Creek,  but  I  was  obliged  to 
return  nearly  to  last  night's  camp,  on  account  of  a  comparatively  narrow 
belt  of  fallen  timber,  which  baffled  my  utmost  endeavors  to  pass. 
Nearly  the  Avhole  of  the  summit  of  the  ridge  was  blocked  by  long  wind- 

rows of  blasted  pines,  not  infrequently  forming  impenetrable  walls  four 
or  five  feet  in  height.  Peaching  the  valley  of  Pelican  Creek,  I  ascended 
the  stream  for  two  or  three  miles,  then  crossing,  returned,  taking  Hay- 
den\s  so-called  Sulphur  Hills  and  the  hot  springs  of  Lower  Pelican 
Creek  on  the  way.  Arriving  at  Camp  33,  and  finding  it  deserted,  I  fol- 

lowed the  trail  to  Camp  39,  which  I  reached  soon  after  dark. 

VI.— FROM  CAMP  40  BACK  TO  CAMP  38,  THENCE  UP  PELICAN  CREEK 
AND  DOWN  EAST  FORK  TO  CAMP  41. 

August  12. — Discovering,  while  at  Camp  46,  that  a  necessary  portion 
of  my  outfit  had  been  placed  in  a  cache  at  Camp  38  during  my  absence, 
I  determined  to  return  for  it,  extending  my  trip  so  as  to  reach  the  next 
camp  of  the  main  party  by  a  circuitous  route.  With  Mr.  Creary  as  an 
assistant,  I  followed  back  upon  our  trail  as  rapidly  as  possible  to  Camp 
38,  at  the  outlet  of  Yellowstone  Lake,  securing  my  goods,  and  camping 
in  a  grassy  spot  upon  the  bank  of  the  river.  As  w^e  emerged  from  the 
timber  into  the  open  space  about  Camp  39,  a  badger,  (Taxidea  Americana 
Waterh.,)  unwittingly  approached  quite  near  to  us,  but  I  did  not  succeed 
in  killing  it,  although  I  fired  twice  at  it.  About  1  p.  m.  we  stopped  for 
lunch  nearly  opposite  a  group  of  hot  springs,  about  seven  miles  below 
Yellowstone  Lake,  upon  the  west  bank  of  Yellowstone  River.  Here 

Mr.  Creary  shot  with  a  Colt's  revolver  a  fine  male  of  Erithizon  epixan- 
tkus  Brandt,  commonly  known  as  the  yellow-haired  porcupine,  of  which 
I  obtained  the  skull  and  some  of  the  quills.  From  the  size  of  the 
testicles,  and  the  presence  of  a  peculiar  white,  soft,  waxy  secretion  on 
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the  exterior  of  the  urinary  orifice,  as  well  as  the  strong  skunky  odor  of 
the  animal,  I  judge  that  it  was  at  the  beginning  of  the  ratting  season. 
It  was  also  remarkably  fat.  When  shot  it  was  lying  in  the  crotch  of  a 
tree,  about  10  feet  above  the  ground.  Some  of  our  Indians,  who  were 
then  encamped  upon  the  opposite  side  of  the  river,  were  rejoiced  at  the 
gift  of  the  offensive  carcass;  Luisant  remarking  that  it  was  "Heap  good eatP 

August  13. — Left  camp  early,  making  a  short  cut  through  the  timber 
to  Pelican  Creek,  which  we  followed  up  along  the  right  bank  for  several 
miles,  until,  when  near  some  hot  springs,  at  the  junction  of  two  of 
its  forks,  we  struck  a  prominent  trail,  evidently  that  of  Doctor  Hay- 
den's  party  of  1871.  This  we  followed  for  a  number  of  miles,  but  left 
it  before  crossing  the  divide,  choosing  another  route  which  led  us  over 
the  ridge  in  another  place.  After  struggling  through  much  fallen  tim- 

ber we  again  struck  the  trail  upon  the  other  slope  of  the  divide,  near 
the  point  at  which  it  makes  an  abrupt  descent  to  a  tributary  of  the  East 
Fork  of  the  Yellowstone.  From  the  forks  of  Pelican  Creek  the  trail 
leads  rapidly  upward,  passing  a  series  of  cascades  with  one  interesting 
waterfall,  the  valley  for  the  most  part  being  rather  broad  and  grassy. 
Plentiful  tracks  of  game  were  noticed,  but  we  saw  very  little  until  near 
the  summit,  when  we  met  a  large  drove  of  elk  and  some  deer.  After 
reaching  the  south  branch  of  the  East  Fork,  our  course  lay  through  a 
belt  of  fallen  timber,  all  but  impassable  for  some  distance,  when  we  suc- 

ceeded in  keeping  clear  of  the  greatest  difficulties  by  following  the  most 
open  of  the  very  numerous  game-trails  high  above  the  stream.  By  this 
means,  however,  we  passed  unawares  the  junction  of  the  north  and 
south  branches,  at  which  point  I  had  proposed  to  camp  for  the  night. 
It  had  been  raining  hard  all  day,  and  we  camped  at  dark  in  the  mud 
near  a  mountain  torrent  in  the  midst  of  a  dense  forest,  our  exhausted 
animals  refusing  to  proceed  farther. 

August  14. — Continuing  our  course,  four  miles  of  excessively  difficult 
travel  through  marshes  with  tangled  undergrowth  and  fallen  timber, 
brought  us  opposite  the  mouth  of  Soda  Butte  Creek,  where  we  met  the 

well-traveled  miners'  trail  leading  to  the  mining  district  of  Clarke's  Fork 
of  the  Yellowstone.  Beyond  this  point  our  ride  of  nine  miles  to  Camp 
41  was  comparatively  easy.  This  we  reached  at  3  p.  m.,  having  traveled, 
since  leaving  Camp  40,  about  seventy-five  miles. 

TIL— FROM  CAMP  41,  ON  EAST  FORK  OF  YELLOWSTONE,  TO  GARDINER'S 
RIVER  HOT-SPRINGS,  AND  RETURN. 

This  excursion,  though  made  independently  of  Captain  Jones's  party , 
was  practically  over  the  same  ground,  and,  therefore,  requires  but  little 
attention  here. 

August  15. — Left  Camp  41,  with  Mr.  Creary,  and  crossed  the  bridge 
over  the  Yellowstone  ltiver.  At  the  foot  of  a  steep  hill,  which  we  ascended, 
about  a  mile  beyoud  the  bridge,  three  fair-sized  California  raccoons 
(Procyon  liermandez,  Wagler,)  crossed  our  path.  This  neighborhood 
seems  to  be  well  supplied  with  these  animals,  as  I  noticed  others  at 
points  not  far  distant.  We  reached  the  falls  upon  the  East  Branch  of 

Gardiner's  River  soon  after  1  o'clock.  I  spent  the  greater  part  of  the 
afternoon  iti  the  examination  of  the  structure  between  this  point  and 

the  springs,  reaching  Captain  Jones's  camp,  near  the  latter,  toward evening. 
August  1G.— Spent  the  whole  day  in  the  study  of  the  springs,  leaving 

our  camp  upon  the  return  about  5  p.  m.     Being  very  anxious  to  gain 
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time,  we  rode  the  whole  distance  back  to  Camp  41  the  same  night,  reach- 
ing it  soon  after  11  p.  m.,  being  obliged  to  move  upon  a  walk  on  account 

of  the  darkness  and  the  fragile  nature  of  the  specimens  which  I  had 
collected. 

VIII. — FROM  CAMP  42,  ON  YELLOWSTONE  RIVER,  TO  HELL  ROARING 

CREEK,  THENCE  BACKWARD  TO  AMETHY^ST  MOUNTAIN,  RETURNING- 
TO   CAMP   43. 

August  19. — With  Mr.  Creary  as  assistant,  I  went  back  from  Camp  42, 
crossing  East  Fork  just  above  Camp  41.  Here  we  found  a  trail  which 
led  us,  by  a  very  direct  course,  to  Hell-Koaring  Creek,  one  mile  above  its 
junction  with  the  Yellowstone.  On  the  way  we  met  with  several  large 
droves  of  antelopes  feeding  upon  the  tine  pasturage  here  afforded  with 
much  security,  owing  to  the  irregular  topography,  which  enables  them 
to  seek  immediate  shelter  upon  the  approach  of  danger.  At  the  time  of 
our  visit  the  great  antelope  country  along  the  left  bank  of  East  Fork 
was  remarkably  free  from  their  presence,  which  may  doubtless  be  ex- 

plained by  the  recent  passage  of  several  parties  of  miners.  Near  the 
mouth  of  Hell-Koaring  Creek  we  met  another  raccoon,  which  quite  sav- 

agely resisted  an  attack  until  it  was  forced  to  beat  a  hasty  retreat. 
After  spending  the  greater  portion  of  the  day  in  the  study  of  the  geology 
of  this  section,  we  returned  to  East  Fork  to  camp,  reaching  a  favorable 
spot  opposite  Camp  41  long  after  dark. 

Angust  20. — Crossed  East  Fork,  and  followed  the  miners'  trail  up  along 
the  left  bank  of  the  river  to  Amethyst  Mountain,  which  we  ascended 
nearly  to  the  summit,  collecting  a  number  of  line  mineral  specimens,  and 
returning  to  Camp  42,  where  we  found  a  small  guard  in  charge  of  supplies 
left  behind  by  the  train.  We  proceeded  to  Tower  Creek  and  spent  the 
remainder  of  the  day  in  its  examination,  camping  in  its  caiioii  for  the 
night. 
August  21. — Left  camp  quite  late  in  the  morning,  and  followed  the 

trail  over  Mount  Washburn  to  Camp  43,  on  Cascade  Creek,  where  I 
packed  my  collections  and  prepared  for  an  advance  movement  on  the 
following  day. 

IX.— FROM  CAMP  43  VIA  GEYSER  BASINS  TO  CAMP  47. 

August  22. — In  order  to  gain  as  much  time  as  possible  for  investiga- 
tion among  the  geysers  of  the  headwaters  of  Madison  River,  I  pushed 

ahead  of  die  train  with  Mr.  Creary,  in  a  drizzling  rain,  which  continued 
with  occasional  heavy  showers  throughout  the  day.  The  route  followed 
was  mainly  that  taken  by  the  train  during  the  following  days.  Our 
first  camp  was  in  the  vicinity  of  a  few  prominent  silica  springs  or  jets, 
near  the  point  chosen  by  the  main  party  next  day  as  Camp  44.  Owing 
to  the  storm,  we  did  not  reach  our  destination  until  nearly  dark. 

August  23. — Took  notes  and  collected  specimens  from  the  springs, 
starting  forward  at  8  a.  in.  Passed  an  area  of  sulphur  jets,  and  soon 
struck  the  old  trail  of  Captain  Barlow,  (1871,)  leading  over  the  divide 
to  a  branch  of  East  Fork  of  Madison  Eiver.  We  then  left  the  trail,  cross- 

ing the  stream  much  above  Barlow's  Ford,  and  striking  across  the 
country  in  a  nearly  direct  line  to  East  Fork,  crossing  the  latter  twice 

via  Barlow's  trail.  After  a  hasty  review  of  the  springs  and  geysers  of 
the  East  Fork  we  visited  the  lower  geyser  basin  of  Fire-Hole  Biver, 
camping  toward  its  upper  end,  near  the  White  Dome  Geyser. 

August  24. — Visited  the  springs  and  geysers  not  previously  examined. 
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About  noon  we  hastened  by  a  short  cut  through  the  timber  to  the  Upper 
Geyser  Basin,  examining  the  intervening  springs  by  the  way.  Camped 
near  the  lower  end  of  Upper  Basin. 

August  25. — Pushed  on  very  early  to  the  upper  end  of  the  basin, 
leaving  heavy  articles  near  the  spot  designated  as  Camp  40.  With  my 
assistant  the  whole  day  was  spent  in  a  careful  study  of  the  principal 
geysers,  until  too  dark  to  work. 

August  26. — Remained  in  the  Upper  Basin  until  5.30  p.  m.,  the  train 
having  moved  on  to  Camp  47.  Rode  until  after  dark,  when  we  picked 
our  way  for  two  or  three  miles  on  foot,  leading  our  mules  until  we  could 
no  longer  feel  the  trail,  and  were  finally  compelled  to  camp  about  9 
miles  from  Camp  4G. 

August  27. — Moved  on  at  daybreak  nine  miles  to  Camp  47,  reaching 
it  just  in  time  for  a  late  breakfast. 

X.— FROM  CAMP  48  TO  MOUNT  SHERIDAN,  THENCE  TO  CAMP  50. 

On  thistrip  Imadeoneof  asmall  party  led  by  Captain  Jones  from  Camp 
48,  at  the  southwestern  extremity  of  Yellowstone  Lake,  to  Mount  Sheri- 

dan, a  prominent  elevation  near  the  sources  of  Snake  River.  We  left 
camp  August  29,  reaching  a  camping-spot  in  the  vicinity  of  some  hot 
springs  at  the  base  of  the  mountain,  about  3  p.  m.  The  ascent  of  the 
peak  was  made  by  all  but  myself  on  the  following  day.  With  consid- 

erable difficulty  1  succeeded  in  reaching  a  prominent  point,  several 
hundred  feet  below  the  summit,  when  I  was  forced  to  relinquish  an 
attempt  which  had  been  made  against  the  advice  of  my  friends,  on  ac- 

count of  previous  over-exertion. 
The  total  distance  traveled  by  myself  in  these  ten  excursions,  exclu- 

sive of  that  portion  over  the  trail  of  the  main  party,  was  very  nearly 
four  hand  red  miles. 

CHAPTER  II. 

PHYSICAL  GEOGRAPHY. 

General  surface  features— mountains — plateaus  or  table-lands — river  systems. 

While  it  is  true  that  the  examination  of  the  minute  topography  of  a 
country,  the  contour  and  forms  of  relief  of  its  surface,  falls  somewhat 
out  of  the  domain  of  the  geologist  engaged  iu  the  study  of  the  past  his- 

tory of  the  earth,  it  is  evident  tbat  a  thorough  appreciation  of  the  causes 
which  have  produced  the  present  external  configuration  of  our  globe  is 
only  possible  after  study  of  the  results.  In  other  words,  we  have  no 
means  of  judging  of  the  past  except  by  comparison  with  the  present.  It 
becomes  necessary,  therefore,  at  the  outset,  to  devote  a  little  space  to 
a  consideration  of  some  of  the  results  of  the  action  of  natural  forces  over 
the  area  embraced  by  our  reconnaissance.  Moreover,  the  physical 
geography  of  any  portion  of  the  earth's  surface  is  closely  related  to  its 
geology,  and  it  is  consequently  necessary  to  examine,  with  some  degree 
of  care,  the  external  features  before  proceeding  to  the  investigation  of 
internal  structure.  A  full  discussion  of  this  subject  in  all  its  bearings 
would,  however,  lead  to  encroachment  upon  the  field  of  others  engaged 
upon  the  survey,  and  it  is  only  intended  in  this  chapter  to  refer  to  those 
features  which  bear  more  or  less  directly  upon  the  solution  of  questions 
concerning  the  geology  of  the  district. 
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Few  Americans  at  the  present  day  are  so  ignorant  of  the  general 
topography  of  their  country  as  not  to  know  that  the  approach  to  the 
central  portion  of  the  Eocky  Mountain  chain  from  the  east  is  very 
gradual  in  most  places,  but  it  is  very  doubtful  whether  this  fact  is  fully 
realized  by  those  who  have  never  visited  this  region,  and  yet  the 
traveler  in  the  West,  unless  he  be  provided  with  a  list  of  elevations  of 
the  principal  points,  would  scarcely  be  prepared  to  acknowledge  that  in 
passing  westward  from  Omaha  to  a  distance  of  five  hundred  miles  he 
had  reached  an  altitude  of  5,000  feet  above  his  starting-point,  while 
apparently  traversing  a  level  prairie.  Southward,  along  the  line  of  the 
Kansas  Pacific  Railroad,  the  slope  is  even  less,  averaging  little  more 
than  eight  feet  per  mile,  while  northward,  near  the  latitude  of  Saint 
Paul,  Minn.,  it  is  not  more  than  two  feet  to  the  mile. 

The  ridges  of  the  Eocky  Mountain  system,  considered  separately, 
appear  to  trend  quite  irregularly,  as  if  all  attempts  to  arrange  them  into 
a  general  system  would  prove  futile,  but  when  viewed  as  parts  only  of 
a  vast  whole  they  are  all  seen  to  be  subordinate  ranges  of  a  great  sys- 

tem or  chain,  with  an  average  northwest-southeast  trend. 
The  district  comprising  the  field  of  our  labors  during  the  summer  of 

1873  is  included  between  the  forty-first  and  forty-fifth  parallels,  and  the 
meridians  of  108°  14/  west  and  111°  west.  The  whole  of  this  tract  is 
within  the  limits  of  the  two  counties  of  Uintah  and  Sweetwater,  in  the 
western  third  of  the  present  Territory  of  Wyoming.  For  our  purpose, 
though  not  strictly  correct,  on  account  of  the  convergence  of  the  merid- 

ians northward,  it  may  be  considered  in  outline  a  parallelogram  with  a 
length  of  two  hundred  and  seventy-eight  miles,  and  a  width  of  one 
hundred  and  thirty-nine  miles.  By  reference  to  the  topographical  map 
it  will,  then,  be  seeu  that  the  parallel  of  43°  north  divides  this  district 
into  two  equal  squares,  each  containing  19,300  square  miles,  the  northern 
division  containing  the  bulk  of  the  mountain-masses,  while  the  southern 
square  is  proportionately  free  from  extreme  elevation,  being  mainly 
occupied  by  a  continuous  plateau.  Again,  if  the  diagonal  from  the 
northwest  to  the  southeast  corner  of  the  parallelogram  be  drawn,  it  will 
be  noticed  that  the  greater  portion  of  the  mountainous  country  lies 
within  the  limits  of  the  northeastern  half.  The  central  meridian  of  this 

tract  (109°  37'  west)  cuts  the  northern  square  into  two  such  halves  that 
the  western  portion  contains  the  bulk  of  the  westward,  or  Pacific-bound 
waters,  and  the  eastern  half  contains  the  greater  portion  of  the  Atlantic- 
bound  streams  within  the  district,  but  each  half  also  contains  a  cer- 

tain amount  (about  equal  in  each)  of  the  headwaters  of  rivers  belonging 
to  the  opposite  slope.  This  latter  feature  is  somewhat  remarkable  from 
the  fact  that  it  is  caused  not  so  much  by  the  distribution  of  the  moun- 

tain-masses, as  by  the  operation  of  apparently  insignificant  forces,  which 
have  produced  extraordinary  results.  In  the  southern  square  but  a 
small  proportion  of  the  precipitated  moisture  is  carried  off  by  way  of  the 
eastern  slope,  although  less  is  carried  westward  than  might  be  imagined 
from  the  examination  of  an  orographical  chart  of  this  region. 

ROCKY  MOUNTAIN   SYSTEM. 

The  whole  of  this  district  may  be  said  to  constitute  a  portion  of  the 
great  Eocky  Mountain  chain,  as  generally  understood,  although,  geolog- 

ically, this  term  cannot  properly  be  applied  so  loosely,  because  it  would 
imply  that  over  this  area  all  the  secondary  ranges  belong  to  a  single 
system  of  upheaval ;  that  is  to  say,  from  such  a  term  one  might  justly 
infer  that  the  whole  tract  was  occupied  by  those  mountains  only  which 
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were  simultaneously  elevated,  which  is  not  the  case.  It  will,  however, 
be  convenient  to  use  the  name  in  this  sense,  and  chiefly  because  the  only- 
portions  of  other  determined  systems  which  lie  within  this  area  are  upon 
its  borders,  and  have  not  received  as  much  attention  as  the  remaining 
ranges  from  the  members  of  our  survey.  The  main  crest  of  the  Rocky 
Mountain  system,  strictly  speaking,  passes  tortuously  across  our  field,  iii 
some  places  so  nearly  upon  a  level  with  the  surrounding  country  that 
its  true  course  has  only  been  determined  after  extended  aud  laborious 
study  upon  the  part  of  many  explorers  ;  at  other  points  rising  abruptly 
from  the  plains  to  a  lofty  height,  with  prominent  peaks  towering  high 
above  the  mass  of  the  chain.  The  eastern  slope  is  so  gradual  that  the 
irregularities  of  the  crest  are  rendered  much  more  noticeable  than  similar 
variations  in  chains,  such  as  the  Appalachian,  which  rise  quite  abruptly 
from  base  to  summit,  and  at  the  same  time  these  variations  are  in  reality 
more  extensive.  This  is  one  reason  that  names  of  purely  local  applica- 

tion are  so  common  among  the  western  mountains,  being  almost  neces- 
sary in  order  to  avoid  difficulties  which  would  arise  from  the  confusion 

of  the  main  divide  with  ranges  which,  though  more  conspicuous,  may 
afterward  prove  to  be  subordinate  to  it,  or  even  of  another  system.  A 
glance  at  any  ordinary  map  of  Western  North  America  will  show  the 
force  of  these  remarks,  aud  their  application  is  perhaps  nowhere  more 
manifest  than  in  the  section  of  country  now  under  consideration. 

The  Rocky  Mountain  crest  has  been  traced  and  mapped  with  consid- 
erable accuracy  throughout  the  greater  part  of  its  winding  course 

through  the  territory  of  the  United  States,  from  the  thirty-fifth  to  the 
forty-ninth  parallel.  The  general  direction  of  the  axis  of  the  chain, 
northward  from  the  thirty-fifth  to  the  forty-first  parallel,  is  nearly  north, 
but  at  this  poiut  it  bends  gradually  to  the  west  until  South  Pass  is 

reached,  in  latitude  42°  25'  north,  longitude  109°  43'  west,  when  it  is 
continued  northwest  in  the  Wind  River  Mountains,  beyond  which  it 
follows  a  flexuous  course,  crossing  the  forty-ninth  parallel  ten  degrees 
of  longitude  west  of  its  intersection  with  the  thirty -fifth  parallel. 

The  elevations  of  passes  through  the  crest  vary  greatly  throughout 
its  length  ;  Vermillion  Pass,  in  British  America,  having  an  altitude  of 
less  than  5,000  feet,  while  in  Colorado  the  pass  between  Gray's  and 
Parry's  Peaks  is  reported  by  Whitney  to  be  13,623  feet  above  sea- 
level,  which  is  higher  than  any  recorded  peak  of  the  divide  in  Wyo- 

ming or  Montana.  The  point  of  greatest  elevation  in  the  Rocky  Mount- 
ain crest  within  the  limits  of  this  survey  is  Fremont's  Peak,  of  the  Wind 

Kiver  Mountains,  with  an  altitude  of  13,570  feet. 

OTHER  RANGES  AND  SECONDARY  RIDGES. 

The  Wahsatch  range  and  the  Uintah  Mountains  belong,  geologically 
speaking,  to  a  different  period  of  upheaval  to  that  in  which  the  eastern 
ranges  were  elevated,  a  conclusion  first  adopted  by  Prof.  J.  D.  Whitney, 
of  the  California  survey,  with,  respect  to  the  Sierra  Nevada  range,  which 
was  synchronously  thrown  up,  and  afterward  extended  to  the  Wahsatch 
and  its  parallel  ranges  with  their  connected  ridges,  by  Prof.  Clarence 
King,  in  charge  of  the  survey  along  the  line  of  the  fortieth  parallel. 
Very  little  more  than  the  foot-hills  or  outlying  ridges  of  either  the  Wah- 

satch or  the  Uintah  ranges  lies  within  the  district  comprising  our  field, 
but  the  relations  of  both  to  the  geology  of  this  region  are  so  close  and 
important  that  a  general  review  of  their  features  will  be  useful. 

The  Wahsatch  Mountains  form  the  boundary  between  the  so-called 
Great  Basin  and  the  basin  of  the  Green  River,  including  the  upper  por- 
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tion  of  the  valley  of  tbe  Colorado.  The  basin  of  the  Green  and  Colo- 
rado Rivers  is  divided  into  two  parts  by  the  prolongation  eastward, 

near  the  forty-first  parallel,  of  the  Uintah  Mountains.  The  upper  por- 
tion of  this  basin  (i.  e.  the  portion  north  of  the  Uintah  Mountains)  is 

commonly  called  the  Green  River  Basin,  and  the  southern  portion  has 
received  the  name  of  Uintah  Basin.  Rising  abrubtly  from  the  plains, 
the  Wahsatch  Mountains  stand  out  prominently  in  the  topography  of 
the  country,  although  their  elevation  above  the  Green  River  Basin  is 
comparatively  small  in  amount.  The  culmination  of  the  crest  is,  how- 

ever, south  of  the  forty-first  parallel  in  Central  Utah.  A  peculiar  rug- 
gedness  is  produced  by  the  deep-cut  canons  which  abound,  not  infre- 

quently extending  nearly  or  quite  down  to  the  base  of  the  mountains, 
which  is  but  little  above  4,000  feet  in  many  places  at  the  foot  of  the 
-western  slope.  The  Union  Pacific  Railroad  in  its  course  through  this 
range,  along  the  caiions  of  Bear  and  Weber  Rivers,  nowhere  reaches 
an  elevation  as  much  as  1,750  feet  above  its  crossing  of  Green  River. 

The  Uintahs  present  much  the  same  general  features  as  the  Wahsatch 
Mountains,  but  with  less  of  ruggedness  in  outline,  owing  partly  to  the 
existence  of  fewer  and  less  eroded  canons,  but  principally  to  the  trend 
of  the  range  and  its  consequent  structure.  It  should  be  explained  that 
the  Wahsatch  chain  runs  north  and  south  with  a  series  of  parallel 
ridges  separated  by  synclinal  valleys,  while  the  Uintah  range  trending 
at  a  right  angle  forms  one  immense  anticlinal  extending  across  a  basin 
which  sheds  its  water  southward.  This  fact,  to  a  student  of  dynamical 
geology,  is  alone  sufficient  to  account  for  a  very  large  portion  of  the  ex- 

isting topography.  In  the  Uintah  range  there  are  several  peaks  with 
elevations  above  13,000  feet,  and  the  greater  portion  of  the  crest  rises 
certainly  above  11,000  feet.  The  altitude  given  by  Clarence  King  for 
Mounts  Hodges  and  Tohkwano  is  13,500  feet,  and  Gilbert's  Peak, 
according  to  the  same  authority,  has  an  altitude  of  13,250  feet. 
Among  the  secondary  ridges  lying  directly  in  our  line  of  march,  the 

Sierra  Shoshone  and  Owl  Creek  ranges  are  the  most  important. 
The  Sierra  Shoshone  in  its  present  aspect  can  scarcely  be  termed  a 

range  of  mountains,  being  more  properly  an  irregular  mass  of  elevated 
territory,  longer  than  broad,  with  a  succession  of  isolated  points  appear- 

ing above  the  general  surface  in  irregular  curves.  The  causes  which 
have  produced  this  configuration  have  operated  since  the  original  form- 

ation of  a  range  which  is  now  greatly  obscured.  Remnants  of  this 
partly  obliterated  range  are  to  be  seen  in  some  localities,  but  in  most 
places  it  is  entirely  concealed  by  a  thick  formation  of  volcanic  material 
subsequently  deposited.  Several  imperfect  prolongations  of  the  under- 

lying range  seem  to  stretch  southward  across  the  upper  portion  of  the 
valley  of  Wind  River,  even  in  one  or  two  instances  extending  quite  to 
the  foot-hills  of  the  Wind  River  Mountains.  This  subject  constitutes, 
however,  one  of  the  most  importantvstructural  problems  of  the  trip,  and 
as  such  it  will  be  more  fully  treated  under  the  head  of  dynamical  geol- 

ogy in  the  section  upon  the  elevation  of  mountain-ranges. 
In  physical  features,  there  are  some  points  of  resemblance  between 

this  Sierra  and  the  Wahsatch  chain,  but  the  comparison  must  not  be 
extended  too  far,  for  the  similarity  is  less  real  than  might  be  imagined 
from  the  perusal  of  finely- wrought  descriptions  of  the  scenery,  which  is, 
indeed,  impressive  and  remarkable.  A  comparison  of  any  well-executed 
map  of  the  region  traversed  by  the  Wahsatch  chain  with  the  topograph- 

ical map  of  Captain  Jones  will  render  this  more  evident.  Unlike  the 
chain  of  the  Wahsatch,  the  Sierra  Shoshone,  though  not  a  simple  anti- 

clinal, has  no  prominent  series  of  folds  which  would  cause  the  caiions  to 
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be  cut  through  the  mass,  more  or  less,  longitudinally,  but  the  streams 
follow  the  general  slope  nearly  transverse  to  the  length  of  the  Sierra, 

but  with  a  very  irregular  northward  tendency.  The" whole  area  is,  to the  last  degree,  rugged,  and  scored  by  numerous  deeply-cut  gorges  and 
canons. 
From  the  southeastern  portion  of  the  area  occupied  by  the  Sierra 

Shoshone  the  Owl  Creek  range  extends  eastward  as  far  as  the  Big  Horn 
River.  This  ridge  is  much  less  elevated  and  generally  more  regular  in 
outline  than  any  of  the  preceding,  although  it  is  not  unlike  the  Uintahs 
in  some  respects.  The  highest  point  is  but  little  more  than  9,000  feet 
above  sea-level,  while  in  the  Sierra  Shoshone  many  peaks  exceed  10,000 
feet,  and  Washakie  Needles,  a  high  point  north  of  the  junction  with  the 
Owl  Creek  range,  attains  an  altitude  greater  than  12,000  feet. 

Besides  the  foregoing  there  are  several  other  ridges  of  more  or  less 
importance  which  require  at  least  a  passing  notice.     These  are : 

1.  The  Teton  range,  a  most  jagged  and  apparently  inaccessible  ridge, 
with  a  nearly  meridional  trend,  lying  in  longitude  110°  48'  west.  This 
culminates  in  a  peak  known  as  the  Grand  Teton,  which  is  the  highest 
point  within  the  limits  of  our  parallelogram.  Messrs.  Langford  and 
Stevenson,  of  the  Snake  River  division  of  Doctor  Hayden's  party  of 
1872,  report  that  they  ascended  to  the  summit,  13,858  feet  above  the  sea. 

2.  The  Wyoming  Mountains,  a  transverse  range,  trending  latitudi- 
nally  almost  along  the  line  of  the  parallel  of  43°  30'  north,  west  of  the 
main  divide  of  the  Rocky  Mountains.  This  ridge  is  sometimes  called 
the  Green  River  Mountains. 

3.  The  Sweetwater  Mountains,  lying  east  of  South  Pass  and  trending 
eastward  from  that  point. 

4.  Far  to  the  northeast  lies  the  Big  Horn  range,  concerning  the  rela- 
tions of  which  much  too  little  is  known. 

PLAINS,  PLATEAUS,  OR  ELEVATED  TABLE-LANDS. 

The  lowest  point  reached  during  the  trip  was  not  far  from  5,000  feet 
above  sea-level.  All  that  portion  of  country  lying  between  the  various 
mountain-ranges,  and  partaking  of  the  nature  of  plains,  must,  therefore, 
be  classed  under  the  head  of  elevated  plateaus  or  table-lands.  Of  the 
19,300  square  miles  composing  the  southern  half  of  the  district  under 
consideration,  more  than  three-fourths  belong  to  this  class.  The  area  of 
plateau-surface  within  the  limits  of  the  northern  square  will  scarcely 
exceed  one-third  of  the  entire  area  of  the  square.  Thus  it  will  be  seen 
that  the  total  area  of  table-land  is  not  more  than  six-tenths  of  that  of 
the  whole  district;  the  remainder  being  occupied  by  mountains. 

It  will  be  unnecessary  to  describe  in  detail  the  several  divisions  of 
the  plateau-surface,  for  they  will  require  attention  in  various  places  in 
the  following  chapters,  where  their  special  features  can  be  more  fully 
discussed.  Some  general  remarks  in  this  place  will,  however,  be  useful 
to  those  who  may  be  more  particularly  interested  in  the  subject  of  this 
chapter,  and  it  will  also  be  found  that  some  subjects  will  be  explained 
by  this  means  which  would  otherwise  require  much  useless  repetition. 

The  table-lands  comprised  within  the  limits  of  this  district,  excluding 
such  as  are  of  small  extent  or  of  minor  importance,  are  four,  viz :  The 
Green  River  plateau,  the  Wind  River  plateau,  the  section  to  which  I 
shall  refer  as  the  Shoshone  plateau,  and  the  Park  plateau,  occupying  a 
portion  of  the  Yellowstone  Lake  Basin. 

The  Green  River  plateau,  as  here  understood,  embraces  the  ellipsoid 
tract  north  of  the  Uintah  Mountains,  which,  under  the  name  of  Greea 
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River  Basin,  will  be  frequently  referred  to  in  this  report,  extending  from 
the  main  divide  of  the  Rocky  Mountains  westward  to  the  Wahsatch 
range  and  bounded  on  the  north,  in  its  northwest  corner,  by  the  Wyo- 

ming Mountains.  For  the  purposes  of  this  review,  it  is  convenient  to 
take  as  its  eastern  boundary  that  portion  of  the  continental  divide  be- 

tween South  Pass  and  the  latitude  of  the  Uintah  Mountains.  In  reality, 
however,  tbis  is  a  semi-arbitrary  line  of  division,  and  the  separation  of 
the  Green  River  Basin  from  the  Laramie  plains  east  of  tbe  divide  is 
rather  geological  than  otherwise.  Accepting  tbis  water-shed,  then,  as 
its  limit,  the  Green  River  plateau  occupies  an  area  of  not  less  than 
16,500  square  miles,  its  greater  diameter  extending  from  northwest  to 
southeast.  Its  surface  is  now  very  much  broken  into  low  buttes  and 
benches  with  intervening  vales,  so  that  the  elevation  varies  greatly ; 
but  as  this  configuration  has  been  accomplished  mainly  by  the  action  of 
running  water,  we  need  now  consider  only  the  elevations  of  tbe  various 
divides  between  the  principal  streams.  A  comparison  of  these  shows 
that  the  plateau,  as  a  whole,  has  an  average  elevation  of  about  7,000 
feet  above  the  level  of  the  sea,  and  that  there  are  several  points  upon 
the  plain  exceeding  in  altitude  some  portions  of  what  is  generally  con- 

sidered the  Rocky  Mountain  divide. 
The  Wind  River  plateau,  as  the  name  indicates,  lies  upon  both  sides 

of  the  Wind  River,  between  the  Owl  Creek  and  Wind  River  Mountain 
ranges,  extending  as  a  triangle  from  below  To-gwo-te  Pass  as  far  as  the 
Big  Horn  River,  beyond  which  it  passes  out  of  the  limits  of  this  sketch. 
Its  topography  is  even  more  irregular  than  that  of  the  Green  River 
plateau,  and  though  not  more  than  one  sixth  of  the  latter  in  extent,  it 
varies  much  more  in  extremes  of  elevation.  It  is  safe  to  say,  however, 
that  the  average  altitude  is  considerably  less  than  that  of  the  Green 
River  Basin.  The  whole  tract  lies  upon  the  eastern  slope  of  the  Rocky 
Mountain  chain. 

The  Shoshone  plateau,  extending  east  of  the  Sierra  Shoshone  and 
north  of  the  Owl  Creek  Mountains,  is  irregular  in  outline  as  well  as  in 
its  topographical  features.  In  general  shape  it  approaches  the  form  of 
a  narrow  quadrangle,  with  its  length  in  a  north  and  south  direction. 
Its  extent  beyond  the  limits  of  our  survey  cannot  be  great,  at  least 
towrard  the  east.  There  are  several  prominent  mountain-peaks  over 
this  district,  but  aside  from  these  it  is  probable  that  the  average  eleva- 

tion is  less  than  in  either  of  the  two  cases  before  mentioned. 
Much  of  the  area  within  the  district  reserved  for  the  national  park 

comes  properly  under  the  head  of  table-lands,  and  it  will  be  conven- 
ient to  describe  the  whole  of  such  area  as  the  park  plateau.  This  will 

then  include  all  the  non-mountainous  country  comprising  the  Yellow- 
stone Lake  Basin,  with  the  broad  valleys  of  many  of  the  large  streams 

connected  with  or  adjacent  to  it.  A  careful  description  would  necessi- 
tate the  division  of  this  region  into  a  number  of  districts,  none  of 

which  Wjould  be  of  wide  extent,  but  which  differ  so  greatly  in  position 
and  in  altitude  that  they  cannot  well  be  correlated  in  any  but  the  most 
general  manner.  The  physical  features  of  the  Yellowstone  Lake  Basin 
may  be  mentioned  here,  leaving  the  minor  areas  to  be  treated  elsewhere 
as  occasion  may  require.  To  the  south  and  southeast  of  the  Yellowstone 
Lake  the  great  continental  divide,  or  watershed,  is  quite  low,  compared 
with  the  surrounding  country,  in  many  places,  where  it  must  be  re- 

garded as  forming  a  part  of  the  plateau  which  we  are  now  discussing. 
Including  this,  the  lake-basin  has  an  average  elevation  exceeding  by 
several  hundred  feet  that  of  the  Green  River  Basin.  Its  area  is  not 
great,  and  it  differs  from  the  three  foregoing  tracts  in  the  amount  of 
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timber  and  other  vegetation,  which  is  doubtless  a  result  of  the  more 
abundant  supply  of  water.  Its  topography  is  more  rounded  and  regu- 

lar than  is  the  case  upon  the  "plains"  before  alluded  to. 

RIVER-SYSTEMS. 

In  this  rapid  review  of  those  physical  features  of  the  water-courses 
of  Western  Wyoming,  upon  the  cognizance  of  which  a  fall  understand- 

ing of  many  points  in  its  geology  depends,  it  will  be  advantageous  to 
narrate  the  facts,  as  nearly  as  possible,  in  their  geographical  order,  that 
they  may  be  the  more  readily  compared  with  the  general  topography  as 
previously  indicated.  The  whole  of  the  district  being  highly  elevated, 
we  shall  meet  only  with  the  headwaters  portion  of  the  great  river-sys- 

tems, but  the  number  of  the  streams  will  be  large. 
In  the  extreme  southwestern  corner  of  the  Green  River  plateau,  the 

junction  of  the  Wahsatch  and  Uintah  ranges  forms  a  double  water- 
shed, which,  according  to  the  laws  of  the  composition  of  forces,  causes 

the  resultant  stream  to  flow  off  in  a  direction  west  of  north.  At  this 

point  rises  Bear  River,  which  pursues  its  tortuous  course  northward  be- 
tween the  parallel  ridges  of  the  Wahsatch  Mountains,  occasionally  cut- 

ting through  them,  until  it  reaches  latitude  42°  42'  north,  at  a  point  about 
thirty -five  miles  west  of  its  source,  when  it  turns  abruptly  southward 
and  works  its  way  out  of  the  range  upon  the  western  side  to  pour  its 
contents  into  the  northeastern  prolongation  of  the  Great  Salt  Lake, 
known  as  Bear  River  Bay.  East  of  the  main  sources  of  Bear  River  the 
water-shed  from  the  Wahsatch  Mouutains  is  unfelt,  and  the  streams  run 
northward,  escaping  to  the  plains  nearly  at  right  angles  to  theUintahs. 
This  is  notably  the  case  with  Black's  Fork,  which  rises  well  up  in  the 
Uintah  Mountains,  and,  in  a  lesser  degree  with  Muddy,  Smith's,  and 
Cottonwood  Forks,  which  have  their  sources  nearer  the  plains.  East  of 

these  is  Burns'  Fork,  and  other  tributaries  of  Henry's  Fork  start  north- 
ward, but  joining  Henry's  Fork,  and  finding  no  immediate  escape  from 

the  mountains,  they  follow  its  canon  eastward,  which  receives  all  the 
mountain-streams  along  its  course  to  the  junction  with  Green  River. 
All  the  streams  originating  east  of  the  sources  of  Bear  River,  upon  the 
northern  slope  of  the  Uintahs,  flow  directly  or  indirectly  into  Green 
River.  The  main  sources  of  Green  River,  however,  originate  upon  the 
southwestern  slope  of  the  Wind  River  Mountains,  but  it  receives  im- 

portant tributaries  from  the  east,  and  several,  which  come  in  from  the 
west,  rise  in  the  outlying  ridges  of  the  Wahsatch  Mountains,  north  of 
the  Union  Pacific  Railroad.  The  main  river  flows  across  its  basin  in  a 
general  southeastern  course.  Green  River  and  its  tributaries  may  be 
said  to  drain  the  whole  of  the  plateau,  for  the  streams  of  other  systems 
merely  catch  a  portion  of  the  surplus  water  from  the  corners,  and, 
although  in  each  case  a  source  of  an  important  river,  they  do  not  to  a 
great  extent  determine  the  main  course  of  their  systems.  They  are, 
however,  peculiar  and  important  for  some  reasons,  but  it  will  be  unnec- 

essary to  dwell  upon  them  now,  as  they  will  be  more  fully  treated  in 
another  chapter. 

Passing  to  the  Wind  River  plateau,  we  find  that  it  is  almost  com- 
pletely drained  by  the  Wind  River  system,  which  receives  nearly  all 

the  precipitation  between  the  crests  of  the  Wind  River  Range  and  the 
Owl  Creek  Mountains.  All  the  tributaries  of  Wind  River,  with  their 
affluents,  which  rise  near  the  nucleus  of  the  Wind  River  range,  emerge 
from  the  mountains  through  narrow  canons  in  the  outlying  ridges,  cut 
at  right  angles  to  the  axis,  or  nearly  so ;  hence  it  may  happen  that  the 
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separate  sources  of  one  of  these  rivers  originate  many  miles  distant  from 
each  other,  and  flow  together  from  nearly  opposite  directions,  until  they 
meet  to  pass  to  tbe  plains  as  one  stream,  by  a  narrow  gateway,  as  it 

weie.  Near  latitude  43°  north,  longitude  108°  30'  west,  the  Wind  River 
turns  abruptly  northward,  pursuing  a  very  direct  course  to  its  junction 
with  the  Yellowstone  River.  Beyond  this  bend  it  is  known  as  the  Big 
Horn  River.  The  tributaries  of  the  Big  Horn  which  rise  in  tbe  Sierra 
Shoshone,  viz,  Owl  Creek,  Meeyera  and  Gooseberry  Creeks,  Grey  Bull 
and  Stinking  Water  Rivers,  pursue  a  general  easterly  course,  with  a 
northward  tendency,  the  latter  increasing  and  continuing  so  that  Clarke's 
Fork,  the  main  Yellowstone  below  the  lake,  the  three  forks  of  the  Mis- 

souri, &c,  are  found  to  flow  almost  due  north  for  a  considerable  dis- 
tance. The  sources  of  the  Stinking  Water  are  so  far  to  the  west  of  the 

more  southern  tributaries  of  the  Big  Horn  that  it  drains  a  very  large 
proportion  of  the  whole  Sierra  Shoshone,  its  branches  extending  far  to 
the  southward  of  the  main  head.  Still  farther  to  the  south,  however,  this 
range  is  drained  by  some  of  the  headwaters  of  the  Snake  and  Upper 
Yellowstone  Rivers,  and  it  is  in  the  vicinity  of  the  point  where  these  sev- 

eral streams  originate  that  we  have  that  peculiar  water-shed  which  has 
been  not  inaptly  termed  the  "Crown  of  the  Continent." 

The  preceding  review  gives  but  the  bare  outlines  of  the  physical  geogra- 
phy of  a  most  interesting  region,  and  many  subjects  have  been  passed 

by  without  notice,  while  others  have  received  but  little  attention ;  but 
enough  has  been  written  to  make  a  detailed  review  of  the  geological 
structure  of  the  region  more  comprehensible  and  valuable  than  it  could 
be  without  a  general  knowledge  of  the  facts  related  in  this  chapter. 

There  are  many  of  the  finer  features  or  lineaments  of  the  surface,  par- 
ticularly in  mountainous  countries,  which  are  apt  to  be  overlooked  or 

lightly  treated  because  of  their  apparent  insignificance  ;  and  yet  it  not 
unfrequently  happens  that  careful  scrutiny  will  prove  that  they  have 
been  instrumental  in  shaping  the  outlines  of  avast  expanse  of  territory. 
It  would  be  interesting  to  review  these  in  a  chapter  by  themselves, 
but  it  has  been  thought  best  to  defer  special  mention  until  they  can  be 
more  carefully  noted  in  connection  with  the  subject  of  dynamical 
geology. 

CHAPTER    III. 

STRATIGRAPHY— METAMORPHIC  AND  PALEOZOIC. 

Introduction — Pre-silurian  era — Silurian  system — Potsdam  sandstone — Quebec  group — 
Niagara  limestone — Devonian   system— Carboniferous  system. 

In  collating  and  arranging  the  results  obtained  in  this  department  of 
our  subject,  it  has  been  deemed  advisable  to  adhere  strictly  to  the  plan 
adopted  in  other  portions  of  the  report,  and  to  present  topics  in  chrono- 

logical order  rather  than  in  the  order  of  observation.  This  method  will 
cause  us  to  wander  from  point  to  point;  but  it  will  prevent  much  use- 

less repetition,  and  give  something  like  system  to  the  work,  which  will 
render  it  more  easy  of  reference ;  and  it  will  also  render  more  permanent 
whatever  of  value  the  report  may  possess. 

As  we  proceed,  it  will  become  more  and  more  evident  that  the  chief 
value  of  the  determinations  in  this  department  will  depend  almost  wholly 
upon  the  relations  which  are  found  to  exist  between  the  rock-formations 
of  this  section  and  those  of  other  parts  of  the  country  and  of  other 
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countries;  and  particularly  will  it  depend  upon  their  relations  to  the 
formations  of  neighboring  districts. 

Fortunately  for  the  writer,  the  explorations  which  have  been  made  of 
late  years  in  this  region,  under  the  direction  of  Hayden,  King,  and 
others,  have  rendered  the  tracing  of  the  latter  class  of  relationships 
much  less  difficult  and  more  certain  than  could  have  been  the  case  under 
less  favorable  circumstances.  Although  much  yet  remains  to  be  done 
in  various  directions,  it  is  but  due  to  these  men  that  grateful  acknowl- 

edgment should  be  made  of  the  value  of  the  information  which  has  been 
derived  from  the  perusal  of  such  of  their  reports  as  have  been  consulted 
in  the  preparation  of  this  treatise. 

To  show  at  a  glance  the  proper  relations  of  the  geological  formations 
of  Western  Wyoming,  the  accompanying  synoptical  table  of  the  deposits 
of  the  various  epochs  has  been  prepared,  giving  the  formations  repre- 

senting them  in  different  parts  of  the  world  as  they  are  commonly  named, 
in  which  one  column  is  devoted  to  the  deposits  now  to  be  described. 
This  table  is  so  arranged  that  each  formation  is  placed  iu  its  proper 
relative  position  to  all  the  others;  at  least,  so  far  as  it  can  be  done  with 
our  present  knowledge  of  the  strata,  and  beyond  this  no  explanation  of 
its  use  is  necessary. 

METAMORPHIC  BOCKS. 

The  question  naturally  arises,  what  is  the  earliest  act  of  which  any 
record  has  been  discovered  within  the  territory  embraced  by  the  recon- 

naissance? Such  records  must  evidently  be  sought  in  the  lowest  rocks 
which  are  exposed  over  this  area.  It  is  now  scarcely  doubted  that  our 
globe  has  passed  from  a  gaseous  condition  by  successive  stages  to  its 
present  form. 

Accepting  this  view,  we  are  prepared  to  find  that  many  of  the  rocks 
which  were  formed  during  earlier  stages  of  the  earth's  history  have 
been  greatly  altered  since  their  deposition  by  the  various  kinds  of  action 
to  which  they  have  been  subjected.  Wherever,  then,  as  in  some  parts 
of  the  district  under  consideration,  sufficient  force  has  been  employed 
to  rend  apart  or  wear  away  the  superincumbent  strata,  but  without  dis- 

turbing their  relative  positions,  we  may  expect  to  meet  with  exposures 
of  the  underlying  metamorphics.  These  exist  in  quantity  throughout 
the  region  of  the  Rocky  Mountains,  but  they  are  not  well  exposed  in 
all  of  the  ranges.  In  that  portion  of  the  TJintahs  visited  by  the  writer, 
they  are  mostly  concealed  by  the  overlying  purely  sedimentary  rocks, 
as  they  are  also  in  the  Owl  Creek  range,  though  in  the  latter  one  or  two 
fair  exposures  were  noticed  by  Captain  Jones  from  the  summit  of  Phlox 
Mountain.  In  the  Sierra  Shoshone,  it  is  almost  impossible  to  determine 
whether  the  metamorphic  series  ever  came  to  light ;  for,  with  few  excep- 

tions, the  whole  section  is  now  covered  by  a  formation  which  has  been 
deposited  since  the  elevation  of  its  primary  ridges.  The  Wind  River 
Mouutaius  furnish  abundant  opportunities  for  the  study  of  these  rocks, 
however,  and  they  are  extensively  exposed  in  the  Wahsatch  range, 
according  to  the  reports  of  Clarence  King,  Hayden,  and  other  geolo- 

gists. The  central  portions  of  the  Rocky  Mountain  system,  or,  more 
properly,  the  crests  of  the  Rocky  Mountain  chain,  furnish  the  best  ex- 

posures of  these  rocks. 
In  the  Wind  River  Mountains,  as  in  most  other  portions  of  the  Rocky 

Mountains,  the  nucleal  rocks  occupy  an  irregularly-exposed  belt  along 
the  axial  line  of  the  range.  It  is  at  least  doubtful  whether  any  true 
igneous  rocks  are  here  exposed  ;  for  the  gradations  between  the  compact 
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and  the  gneissoid  granites,  and  between  the  latter  and  the  gneisses  and 
schists,  are  so  close  as  to  point  toward  the  aqueous  or  sedimentary  ori- 

gin of  the  whole  series,  At  any  rate,  there  can  be  little  question  that 
the  exposures  of  purely  igneous  rocks,  if  any  exist,  are  of  very  limited 
extent.  It  will,  therefore,  be  convenient  to  consider  the  whole  series  as 
composed  of  metamorphic  rocks,  although  the  massive  granites  are  so  far 
changed  from  their  original  condition  as  to  be  structurally  inseparable 
from  igneous  granites  by  any  method  of  analysis  known  at  present. 

The  rock  most  nearly  approaching  the  igneous  is  a  compact,  fine-tex- 
tured granite,  containing  an  abundance  of  mica,  apparently  Muscovite, 

with  more  or  less  of  black  biotiie  distributed  through  the  mass  ;  the  lat- 
ter, in  places,  becoming  so  abundant  as  to  give  character  in  color  and 

mode  of  weathering  to  separate  portions  of  the  rock.  These  granites 
seem  to  be  associated  with  gneisses  and  gneissoid  granites,  varying  con- 

siderably in  texture  and  composition  ;  and  these  again  pass  somewhat 
gradually  into  the  metamorphic  schists,  upon  both  sides  of  the  anticlinal. 
Beds  of  quartz  and  reddish  and  flesh-colored  feldspathic  seams  are  met 
with,  and  quartz  veins  traverse  the  slaty  metamorphics,  charged  with  the 
gold  which  is  mined  in  the  neighborhood  of  South  Pass.  Some  portion 
of  these  metamorphic  rocks  contains,  besides  the  magnetic  iron,  (Fe304,) 
which  is  abundant,  garnets,  mostly  quite  small,  but  occasionally  of  fair 
size.  These  were  accidentally  discovered  in  large  quantities  in  the  bed 
and  alluvial  bottom  of  the  Sweetwater  Kiver,  at  Camp  13.  The  feldspar 
seams  in  this  section  are  mostly  filled  with  nuggets,  as  it  were,  of  mus- 
covite.  The  quartz,  in  many  instances,  is  quite  pure  and  white;  in 
other  cases  it  is  darker  colored  and  frequently  contaminated  by  the 
decomposition  of  pyrites. 
Beginning  below,  or  at  the  center  of  the  mountain-nucleus,  we  have 

then  the  following  succession  of  the  metamorphic  rocks  : 
1.  Gray  and  reddish  granites,  with  masses  of  black  interspersed. 
2.  Gneissoid  granites,  passing  through  granitoid  gneiss  to — 
3.  Gneisses  of  varying  composition  and  feldspathic  seams. 
4.  Metamorphic  slates  and  schists,  with  quartz  veins  containing  gold 

and  silver. 

5.  Pre-Potsdam  metamorphics. 
This  will  serve  to  show  the  general  character  of  the  series,  though  by 

no  means  intended  as  a  complete  section,  which  would  require  much 
more  investigation  than  is  possible  in  a  mere  reconnaissance.  It  is  not 
improbable  that  a  closer  study  would  reveal  many  interesting  facts  in 
connection  with  the  origin  of  many  of  these  rocks.  For  instance,  there 
is  some  ground  for  the  belief  that  some  apparently  local  actinolite  schists 
and  other  allied  forms  may  have  originally  been  the  trap-dikes  of  the  early 
sedimentary  strata  now  metamorphosed.  Some  rocks  here  classed  among 
the  metamorphics  may  be  proved  more  recently  trappean,  but  it  is  prob- 

able that  such  cases  are  very  exceptional. 
Other  exposures  of  the  metamorphic  rocks  occur  along  the  route  of 

the  expedition.  The  granites  appear  at  the  surface  over  a  considerable 
area  in  the  valley  of  the  East  Fork  of  the  Yellowstone,  and  in  the  val- 

ley of  the  Yellowstone  Kiver,  between  the  mouths  of  East  Fork  and 
Hell-Roaring  Creek.  The  structure  of  this  section  is  deserving  of  close 
attention,  for  it  cannot  fail  to  add  greatly  to  our  knowledge  of  the  dynam- 

ical history  of  a  large  portion  of  the  Rocky  Mountain  system.  North  of 

latitude  43°  45',  and  west  of  longitude  109°,  every  exposure  of  the  deep- 
seated  rocks  is  to  be  welcomed  as  an  aid  in  the  solution  of  difficult  prob- 

lems connected  with  the  mountain  geology,  because  such  exposures  over 
a  vast  territory  are  rare  indeed.     There  is  here,  perhaps,  some  evidence 
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that  a  portion  of  the  granites  are  igneous  intrusions,  or,  rather,  it  should 
be  said  that  there  is  less  evidence  to  the  contrary ;  and  yet,  upon  the 
whole,  I  am  strongly  inclined  to  the  opinion  that  they  are  no  less  ineta- 
morphic  than  those  of  the  nucleus  of  the  Wind  River  Mountains.  Here 
we  find  the  sam*e  general  characteristics,  with  a  similar  succession  of 
gneissic  and  schistose  rocks,  wherever  full  exposures  can  be  reached. 
There  is  this  difference,  however,  that  not  only  the  overlying  metamor- 
phic  and  sedimentary  beds,  but  the  granites  themselves,  bear  traces  of 
further  change,  owing,  probably,  to  the  subsequent  ejections  of  molten 
volcanic  products,  which  have  flowed  over  them.  This  view  is  partially 
supported  by  the  fact  that  in  this  region  there  occur  granites  com- 

posed of  the  same  varieties  and  proportions  of  mineral  ingredients  as 
some  from  the  Wind  River  Mountains,  but  differing  in  their  arrange- 

ment, and  consequently  in  texture.  This  feature  is  also  noticeable  in 
many  of  the  micaceous  sandstones,  and  in  the  schists,  which  have  become 
more  friable,  and,  like  some  of  the  granites,  have  the  appearance  of 
having  been  burned  or  baked.  Quartz  veins  of  various  sizes  occur 
in  these  rocks,  and  gold  lias  been  obtained  from  some  of  them  in  what 
appears  to  be  a  continuation  northward  of  this  system  of  ridges. 

Between  the  Two-Ocean  Pass  and  Togwote  Pass  there  are  exposures 
of  a  metamorphic  group,  which  undoubtedly  represent  the  ridge  of  some 
mountain-range  or  its  spurs,  though  it  is  a  difficult  matter  at  present  to 
define  its  relations  to  the  main  chains;  and  the  same  remark  will  apply 
also  to  the  section  just  discussed.  Here,  again,  the  same  conclusions 
may  be  drawn  from  facts  quite  similar;  and  such  trifling  differences  as 
are  found  to  exist  between  these  formations  in  the  two  localities  may,  I 
think,  be  readily  reconciled  by  referring  them  wholly  to  differences  in 
the  amount  of  the  pre-volcanic  erosion.  This  will  be  rendered  more 
apparent  as  we  proceed,  as  it  will  be  necessary  to  refer  more  than  once 
to  the  evident  changes  in  texture  which  have  been  produced  in  the  rocks 
by  the  outflow  of  the  later  igoeous  material  from  volcanoes. 

Age  of  the  metamorpMcs. — Sufficient  data  for  determining  the  exact  age 
of  this  series  have  not  been  collected ;  nor  is  it  by  any  means  certain 
that  this  can  ever  be  done.  On  account  of  the  complete  change  which 
most  of  these  beds  have  undergone  since  their  deposition  as  sediments, 
it  is  possible  that  future  research  can  do  little  more  than  to  extend 
downward  the  series  of  rocks  of  known  age  by  the  transfer  to  it  of  one 
or  two  restricted  groups  from  the  upper  beds  of  the  metamorphic  series. 
The  structure  of  the  Wind  River  Mountains  is,  however,  so  regular  that 
it  affords  convincing  proof  of  the  relative  age  of  such  of  these  beds  as 
are  exposed  in  the  nucleus  of  that  range,  at  least  in  one  direction.  In 
other  words,  although  it  would  be  unwise  to  assert  that  they  are  identi- 

cal with  either  the  Saint  John's,  the  Huronian,  or  the  Laurentian  sys- 
tem, as  elsewhere  known,  without  a  wider  knowledge  of  their  relations, 

we  may  confidently  affirm  that  no  portion  of  the  whole  series  was  de- 
posited later  than  the  formation  of  the  Potsdam  sandstone  in  the  Rocky 

Mountain  region.  There  is  a  possibility  that  the  comparison  of  facts 
from  a  large  number  of  localities  in  the  West  may  hereafter  lead  to  some 
very  interesting  developments  concerning  these  undetermined  rocks. 
Certain  it  is  that  the  succession  of  the  strata  throughout  the  Rocky 
Mountains  is  remarkably  uniform,  and  a  careful  examination  of  the 
metamorphic  rocks  over  an  extended  area  would  do  much  toward  un- 

raveling their  history.  Uniformity  of  lithological  characters  over  broad 
districts  is  rare,  even  when  the  metamorphosed  rocks  were  originally 
identical  in  composition,  because  slight  differences  in  the  amount  or 
quality  of  action  or  resistance  may  cause  great  differences  in  the  results. 
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There  are  some  slight  reasons  for  placing  a  portion  of  the  oldest  of 
these  rocks  in  a  group  nearly  equivalent  to  the  Laureutian  system  of  the 
East,  but  it  must  be  confessed  that  none  of  them  are  based  upon  much 
better  foundation  than  a  certain  similarity  to  that  formation  in  litho- 
logical  characteristics.  Their  position  upon  the  stratigraphic  chart  is, 
therefore,  entirely  provisional. 

SILURIAN    SYSTEM. 

As  before  remarked,  no  proof  has  been  obtained  of  the  existence  in 
recognizable  form  of  a  set  of  beds  which  can  be  referred  to  the  horizon 

of  the  Saint  John's  group  of  the  Canadian  geologists ;  although  it  is  not 
impossible  that  some  of  the  upper  beds  of  the  metamorphic  series  may 
be  of  that  age.  So  far  as  can  be  determined  from  the  hasty  review 
which  is  rendered  necessary  in  a  simple  reconnaissance,  there  are  few,  if 
any,  indications  of  un  conform  ability  between  any  of  these  lower  beds ; 
but  this  is  a  question  which  can  only  be  settled  after  careful  examination 
over  a  wide  space.  In  the  valley  of  a  small  branch  of  Beaver  Creek,  at 
a  point  where  the  overlying  sandstones  have  been  cut  through,  the  meta- 

morphic slates  appear  in  such  a  manner  as  to  suggest  uuconformability 
between  themselves  and  the  Lower  Silurian  sandstone,  but  the  exposure 
was  so  narrow  and  weather-worn  that  it  was  impossible  to  determine  the 
physical  relations  of  the  two  groups  to  each  other.  In  most  localities, 
the  sub-sedimentary  beds  dip  at  a  much  greater  angle  than  the  overlying 
rocks,  some  of  the  former  being  very  nearly  vertical,  while  the  adjacent 
strata  are  much  less  inclined.  This,  of  itself,  is  not  sufficient  to  prove 
the  uuconformability  of  deposition,  however.  Until  we  know  more  of 

the  rocks  comprising  the  metamorphic  series,  this  subject  of  their  "lie" 
is  of  minor  importance,  though  it  will  be  of  consequence  in  determining 
their  geological  relations.  One  great  difficulty  in  working  out  such  pro- 

blems in  connection  with  a  reconnaissance  is  that  the  route  of  the  ex- 
pedition must  necessarily  lie  through  the  least  rugged  portions  of  the 

country,  in  which  the  geological  structure  is  frequently  obscured  by  drift 
and  other  later  formations  of  mere  local  extent. 

The  Silurian  system  is  represented  by  several  important  formations  in 
the  region  of  our  survey,  most  of  which  probably  underlie  a  vast  extent 
of  country  west  of  the  Mississippi,  but  which  are  concealed  by  the  more 
recent  deposits  except  in  places  where  they  have  been  brought  to  light 
by  the  upheaval  of  the  mountains  ;  and  even  here  they  have  been  again 
largely  buried  by  the  accumulations  of  later  formations  of  non:sedimen- 
tary  character.  The  lowest  formation  yet  recognized  is  that  of  the 
widespread — 

POTSDAM  SANDSTONE. 

Beds  of  a  reddish  sandstone,  of  varying  thickness,  with  the  structural 
and  mineralogical  characteristics  of  the  Potsdam  sandstone  east  of  the 
Missouri  River,  were  noticed  some  years  since  by  Dr.  Hayden  at  various 
places  in  the  Rocky  Mountains,  from  which  a  few  characteristic  fossils 
were  obtained  in  some  instances.  The  first  discovery  of  these  remains, 
announced  by  Meek  and  Hayden  in  March,  1858,  in  a  paper  read  before 
the  Philadelphia  Academy  of  Sciences,  was  made  in  the  region  of  the 
Black  Hills,  Wyoming,  (then  Nebraska.)  Subsequently,  Dr.  Hayden 
reported  other  fossils,  collected  in  the  Big  Horn  range,  near  the  head 
of  Powder  River,  and  in  his  report  for  1870  he  mentions  the  discovery 
of  others  in  this  formation  near  South  Pass.     On  the  geological  map 
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accompanying  his  report  in  connection  with  the  expedition  of  Col.  Win. 
F.  Raynolds,  published  in  1809,  this  formation  is  represented  as  an  irreg- 

ular band  bounding  the  nuclei  of  all  the  prominent  mountain-ranges. 
In  the  colored  map  which  I  have  prepared  to  accompany  this  report, 
some  modifications  have  been  made  in  the  distribution  of  these  rocks, 
iu  certain  sections,  but  the}*  are  not  of  sufficient  importance  to  call  for 
special  notice.  Unfortunately,  though  satisfied  of  the  age  of  such  rocks 
as  I  have  referred  to  this  formation  by  reason  of  their  order  of  se- 

quence, and  their  lithological  features,  I  was  unable  to  obtain  any  fossils 
from  any  of  the  exposures  along  our  route. 

In  the  Wind  River  Mountain  district,  there  is  a  succession  of  beds  of 
a  loosely  granular,  almost  friable  sandstone,  varying  in  color  from  red  or 
brown  below  to  white  above  ;  in  texture,  from  a  mere  loose  aggregation 
of  the  siliceous  particles  to  fairly  compact  sandstones ;  in  structure,  from 
thinly-laminated  or  obliquely-laminated  to  thickly-bedded  massive  rock. 
The  parallelism  of  these  beds  with  much  of  the  Potsdam  sandstone  of 
the  East,  even  to  minor  peculiarities,  is  quite  remarkable.  The  follow- 

ing statement  concerning  this  formation  is  taken  from  the  Wisconsin 
Eeport,  (Hall  and  Whitney,  vol.  1,  1862,  page  141,)  being  a  portion  of 
Prof.  J.  I).  Whitney's  contribution  to  that  work : 

The  lower  sandstone  occupies  the  same  position  as  the  Potsdam  sandstone  of  the 
New  York  geological  survey,  and  is  the  exact  equivalent  of  it.  As  developed  in  the 
Northwest,  and  especially  in  the  State  of  Wiscousin,  where  it  occupies  a  large  extent 
of  surface,  it  is  made  up  of  an  almost  chemically  pure  siliceous  sand,  in  minute  grains, 

hardly  larger  than  a  pin's  head,  which  are  held  together  by  the  minutest  possible 
quantity  of  a  calcareous  or  ferruginous  cement.  Frequently  even  this  small  quantity 
of  cemeutiug-material  is  wanting,  so  that  the  rock  can  be  readily  crumbled  between 
the  ringers,  like  a  crystalline  granular  sugar.  Where  the  ferruginous  material,  which 
is  the  peroxide  of  iron,  becomes  more  abundant,  so  as  to  form  2  or  3  per  cent,  of  the 
mass,  the  sandstone  acquires  a  dark-brown  color,  and  frequently  affords  a  solid  and 
durable  building-stone. 

This  description  will  apply  to  the  rocks  of  this  group  along  the  east- 
ern slope  of  the  Wind  River  Mountains.  In  the  same  relative  position 

to  the  metamorphic  rocks,  there  occurs,  in  the  valley  of  Lava  Greek, 
along  the  western  base  of  the  Sierra  Shoshone,  a  thick  formation,  com- 

posed mainly  of  a  compact  red  sandstone,  almost  a  quartzite,  portions  of 
it  being  entirely  made  up  of  coarse  grains  of  bright  quartz,  with  quite 
small  quartz  pebbles  distributed  irregularly  through  the  mass.  Hay- 
den  also  mentions  a  similar  outcrop  east  of  South  Pass;  and  other 
exposures  of  apparently  the  same  group  as  that  on  Lava  Creek  are 
referred  to  by  Hayden  and  Bradley  in  the  report  of  the  Department  of 
the  Interior  survey  of  1872.  The  rock  seen  upon  the  right  bank  of 
Lava  Creek  is  very  hard,  but  it  has  the  appearance  before  noticed  of  a 
partially-metamorphosed  sediment,  a«s  if  it  had  been  modified  by  the  out- 

flow of  the  eruptive  material,  which  has  largely  covered  this  section, 
and  its  imperfect  jointing  and  consequent  mode  of  weathering  have 
probably  been  induced  by  the  same  cause. 

Other  geologists  have  described  beds  of  this  formation  in  other  sec- 
tions, and  their  remarks  will  often  be  found  to  apply  almost  equally  as 

well  to  the  exposures  along  our  route.  Emmons  and  the  Canadian 
geologists,  as  well  as  Hall,  Owen,  and  others,  allude  to  peculiarities  of 
this  sandstone  and  its  associated  rocks,  which  are  strikingly  repeated 
in  the  Rocky  Mountain  region.  Among  these  may  be  mentioned  the 
peculiar  lamination  of  some  of  the  harder  brown  beds,  which  contain 
a  considerable  quantity  of  the  ferric  oxide  cement.  A  short  distance 

beyond  Miners'  Delight,  the  present  wagon-road  from  Camp  Stambaugh 
to  Camp  Brown  passes  through  a  hollow,  upon  the  edge  of  which  the 
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reddish-brown  beds  are  exposed  and  weathered  in  such  a  manner  as  to 
present  something  of  the  appearance  of  crowded  shelves  in  tiers.  This 
is  roughly  represented  in  Fig.  1,  which  is  a  diagrammatic  section  in  the 
direction  of  the  strike  of  the  rocks. 

Fig.  1  — Style  of  weathering  of  cliffs  of  Postdam  sandstone,  Wind  River  Mount- 
ains, near  Miners'  Delight.  The  lines  all  represent  the  uneroded  portions  ;  the  spaces 

between  representing  the  eroded  portions.  A  portion  of  one  stratum  only  is  shown, 
hence  there  are  no  lines  of  bedding. 

This  form  of  weathering  is  doubtless  owing  partly  to  variations  in 
the  texture  of  the  rock,  which  have  produced  the  lamination  or  alterna- 

tion of  the  fine  and  coarse  materials,  but,  also,  to  other  peculiarities 
induced  by  the  erosive  agencies. 
The  greatest  thickness  of  the  Potsdam  sandstone  over  the  area 

described  is  about  200  feet,  in  the  region  of  the  Wind  Eiver  Mountains. 
All  the  beds  bear  evidence  of  deposition  in  shallow  seas,  or  upon 
beaches  or  sand -flats. 

QUEBEC   GROUP. 

Above  the  Potsdam  sandstone  in  some  sections,  and  probably  in  most 
places  directly  superimposed,  occurs  a  set  of  beds  which,  for  reasons 
that  will  presently  be  given,  are  referred  to  the  horizon  of  the  Canadian 
Upper  Calciferous  strata,  known  as  the  Quebec  Group.  As  exposed 
along  the  eastern  flank  of  the  Wind  Eiver  Mountains,  these  beds  differ 
widely  from  the  underlying  sandstone-formation,  and  they  furnish 
abundant  proof  of  the  deepening  of  the  sea  over  the  area  in  which  they 
were  deposited.  Their  distribution  is  not  yet  fully  determined  ;  but 
some  interesting  hints  in  this  connection  may,  if  they  have  been  cor- 

rectly interpreted,  go  to  show  that,  though  a  wide-spread  formation,  it 
extends  less  regularly  over  the  country  than  most  of  the  beds  below 
and  above  it.  This  conclusion  cannot  be  considered  final  until  the 
numerous  missing  links  in  the  chain  of  the  western  geological  history 
have  been  supplied  by  the  more  careful  surveys  of  the  future.  The  facts 
upon  which  it  is  based  are  briefly  these :  The  geology  of  the  eastern 
portions  of  the  Eocky  Mountain  region  has  been  traced  over  an  extended 
space  from  north  to  south  without  the  discovery  of  important  exposures 
of  this  group  of  strata,  which  fact,  to  one  acquainted  with  the  differ- 

ences of  weathering  between  most  sandstones  and  limestones,  seems 
remarkable  if  such  strata  exist.  Again,  Hay  den,  after  several  good 
opportunities  of  observation,  has  expressed  the  opinion  that  no  strata 
between  those  of  Potsdam  and  Carboniferous  age  occur  along  the  east- 

ern slope  of  the  Wind  Eiver  range.    This,  as  we  shall  see,  is  certainly 
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an  error,  but  it  was  based  upon  an  examination  of  well-exposed  sections 
at  each  end  of  the  range,  and  there  are  some  indications  of  the  thinning- 
out  of  the  Oalciferous  beds  in  the  neighborhood  of  South  Pass,  which 
would  partly  justify  his  opinion.  West  of  the  Eocky  Mountain  divide, 
beds  of  the  age  of  the  Quebec  group  have  been  observed  by  both 
Hayden  and  Bradley  ;  but,  as  is  the  case  in  several  places  on  our  trail, 
the  supposed  Potsdam  is  also  to  be  seen  immediately  overlaid  by  rocks 
of  more  recent  date. 

The  best  exposure  of  these  rocks  which  was  reached  during  our  trip, 
and,  in  fact,  the  only  one  from  which  the  main  facts  were  gathered,  is 
situated  near  the  central  portion  of  the  Wiud  Eiver  Mountains,  a  little 

^AV-St'lSv? 
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o 
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south  of  west  from  Camp  Brown.  The  connection  with  the  rocks  below 
is  entirely  obscured  by  heavy  drift-deposits,  as  will  be  seen  from  the 
accompanying  section  taken  at  a  point  where  the  overlying  beds  have 
been  worn  away,  (see  Fig.  2.)    The  thickness  of  the  exposed  Quebec 
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limestones  is  about  200  feet,  which  will  constitute  two-thirds  of  its 
whole  amount,  if  it  be  true,  as  supposed,  that  there  is  only  a  thickness 
of  200  feet  of  Potsdam  sandstone  between  this  formation  and  the  meta- 
m orphic  series,  but  which  is  not  exposed  in  this  section. 

This  supposition  is  not  of  much  value,  for  there  is  no  means  of  deter- 
mining from  this  section  the  nature  of  the  300  feet  which  is  covered  by 

drift.  One  thing,  however,  is  certain:  there  is  nowhere  in  the  Wind 
Eiver  range  such  a  development  of  this  formation  as  is  reported  by 
Bradley  from  several  localities  farther  west,  unless  it  be  in  a  very 
restricted  section. 

The  rock  varies  somewhat  in  composition  and  texture,  but  in  general 
it  may  be  described  asaferrous-magnesian,  or  dolomitie,  limestone  with 
an  oolitic  structure,  although  large  portions  of  it  are  not  oolitic.  In 
some  of  the  layers  there  is  a  considerable  amount  of  siliceous  material 
intermixed  with  the  calcareous,  and  occasionally  there  is  a  bed  which 
might  better  be  called  a  calcareous  sand-rock.  Local  bands  or  streaks 
of  ferruginous  shale  are  common,  in  some  instances  almost  constituting 
separate  layers,  but  generally  irregularly  dispersed  through  the  lime- 
stones. 

The  greater  part  of  the  silica,  which  is  contained  in  the  dolomitie 
limestones,  is  exceedingly  fine,  but  there  is  scattered  through  the  rock 
a  small  amount  of  what  appears  to  be  the  minute  fragments  of  some 
silicates  of  black  and  orange-red  colors.  Occasional  globular  masses  of 
pyrites  (Fe  S2)  are  found  distributed  through  the  oolite,  and  u  drusy" 
cavities  lined  with  rhombohedral  crystals  of  calcite  are  very  common. 
Many  of  the  fossils  seem  to  be  connected  with  the  mineralization  of  the 
rock  by  the  introduction  of  special  ingredients  in  the  place  of  their 
component  minerals.  The  change  of  the  calcic  carbonate  of  the  shells 
to  dolomite,  and  the  alteration  of  other  shells  into  ferric  oxide,  or  the 
filling  of  their  cavities  with  the  same  mineral,  are  of  common  occurrence, 
and  in  some  layers  a  species  of  Theca  (?)  is  now  almost  invariably  largely 
composed  of  a  green  mineral  resembling  glauconite,  (silicate  of  iron.) 

Organic  contents. — The  beds  of  the  Quebec  group  in  this  region  con- 
tain an  abundance  of  fossil  remains  of  a  Lower  Silurian  cast,  such  as 

would  require  for  their  existence  the  conditions  under  which  these  beds 
were  formed,  viz,  a  comparatively  clear  sea,  not  necessarily  of  extreme 
depth,  nor  free  from  occasional  slight  turbidity,  but  highly  charged  with 
calcareous  matter.  As  a  rule,  these  fossils  are  quite  badly  broken, 
although  the  fragments  are  remarkably  well  preserved  with  few  excep- 

tions. In  the  oolite  they  are  apt  to  be  less  broken  than  in  the  other 
limestones.  From  the  few  specimens  collected  I  have  been  able  to  iden- 

tify a  trilobite  of  the  genus  Dicellocephalus,  several  specimens  of  Orthis- 
tritonia  (?)  and  a  quantity  of  a  species  of  Theca  (?).  Fragments  of  other 
fossils  are  present,  some  of  which  could,  doubtless,  be  identified,  with 
more  careful  study  and  comparison  with  better-preserved  remains,  but 
this  has  been  impossible  under  existing  circumstances. 

NIAGARA  LIMESTONE. 

Until  the  time  of  the  present  reconnaissance,  all  of  the  rocks  of  Silu- 
rian age  north  of  South  Pass,  and  east  of  the  main  crest  of  the  Rocky 

Mountains,  were  referred  to  the  epoch  of  the  Potsdam  sandstone.  Hay- 
den  discovered  evidences  of  the  existence  of  strata  of  Upper  Silurian  age 
near  South  Pass  as  early  as  18G0,  but  he  did  not  meet  with  any  indications 
of  their  presence  elsewhere  in  the  Wind  River  Mountains.  The  trip  to 
Chimney  Rock,  made  by  the  writer  from  Camp  Brown,  which  is  mentioned 
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in  Chapter  I,  proved  very  fortunate,  as  it  resulted  in  the  discovery  of  sev- 
eral important  groups  of  strata  not  heretofore  suspected  in  that  region. 

The  junction  of  the  Quebec  group  with  the  underlying  formation  is  still 
unsettled;  but  very  near  the  section  shown  in  Fig.  2  its  connection  with 
the  formation  above  is  rendered  plain  by  an  exposure,  which  shows  the 
two  groups  in  contact.  Fig.  3  is  a  section  illustrating  the  prominent 
facts  as  there  exhibited. 

Several  other  outcrops  of  a  similar  limestone  along  our  trail  have  been 
referred  provisionally  to  this  formation  on  account  of  their  relative 
position  to  other  beds.    Near  the  summit  of  the  Owl  Creek  range,  where 

Fig.  3.— Section  showing  the  connection  of  the  Niagara  and  Quebec  formations,  Wind 
River  Mountains. 

we  crossed  it,  there  is  an  exposure  of  compact  crystalline  limestone, 
overlying  a  thinly-bedded  shaly  rock,  which  does  not  greatly  resemble 
the  limestones  of  the  Quebec  group  litkologically,  but  which  may  be  of 
the  same  age,  though  there  are,  perhaps,  better  grounds  for  considering 
it  of  later  date.  There  are  several  exposures  of  thick  limestone  forma- 

tions in  the  valley  of  the  East  Fork  of  the  Yellowstone  which  have 
yielded  no  paleontological  evidence  of  their  true  horizon ;  but,  as  they 
appear  to  lie  not  far  above  the  metamorphic  series,  it  seems  more 
likely  that  they  were  deposited  during  the  Niagara  period  than  that 
they  are  of  Carboniferous  age,  the  rocks  of  which  in  this  region  they 
do  not  so  closely  resemble. 

On  Lava  Creek,  a  locality  before  mentioned,  the  red  sandstone  which 
I  have  referred  to  the  Potsdam  epoch  is  directly  overlaid  by  limestones, 
the  upper  portions  of  which  are  i>robably  of  Upper  Silurian  age,  being 
very  similar  in  many  respects  to  the  fossiliferous  Niagara  beds  of  the 
Wind  River  range.  This  opinion  is  strengthened  by  the  discovery  of  a 
co-incident  arrangement  of  strata  in  the  neighborhood  of  the  Teton 
range,  forty  miles  west  of  this  point,  by  Prof.  Frank  H.  Bradley,  geol- 

ogist of  the  Snake  River  division  of  Doctor  Hayden's  expedition  of 1872. 

The  lithological  characters  of  this  formation  are  very  similar  to  those 
of  some  of  the  more  eastern  rocks  of  the  same  age.  It  is  possible  that  a 
few  beds  of  an  arenaceous  nature  will  eventually  be  included  in  the 
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group,  but,  so  far  as  its  limits  have  been  determined  over  the  area 
which  we  are  discussing,  it  is  entirely  made  up  of  a  compact  cherty  dolo- 

mite of  a  color  varying  from  white  to  gray  or  light-drab.  Some  portions 
of  it  are  inclined  to  weather  brownish -yellow,  but  much  of  it  only 
assumes  a  darker  gray  color  upon  exposure  to  atmospheric  agencies. 
Large  masses  of  the  dolomite  frequently  weather  iuto  turreted  or  castel- 

lated forms,  and  sometimes  huge  blocks  are  left  standing  by  themselves 
or  tumbled  down  steep  declivities  into  the  ravines.  Caverns  of  various 
sizes  are  also  not  scarce,  affording  fine  shelter  even  for  quite  large  ani- 
mals. 

Beautiful  siliceous  crystals  are  abundant  in  the  rock  in  "drusy"  cavi- 
ties, many  of  them  being  highly  ferruginous,  while  others  are  opalescent, 

and  some  are  concretionary,  with  an  agate  structure.  Portions  of  the 
rock  are  also  traversed  by  thin  veins  of  chalcedouy,  interlacing  and 
studded  with  minute  and  brilliant  crystals  of  quartz.  An  occasional 
fossil  is  almost  completely  transformed  by  this  process.  Nodules  or 
flakes  of  hornstone  are  also  found  sometimes  approaching  in  color  the 
carnelian. 

Organic  contents. — Unfortunately,  some  of  the  most  characteristic  fos- 
sils belonging  to  the  rocks  of  the  Niagara  period  are  not  sufficiently  char- 

acteristic of  a  single  formation  to  enable  one  to  refer  the  beds  containing 
them  to  their  exact  horizon.  A  cursory  glance  at  the  specimens  collected 
in  1873  might  cause  considerable  doubt  whether  these  beds  would  not  be 
as  appropriately  regarded  as  synchronous  with  the  Clinton  limestones 
of  the  East,  but  a  more  careful  review  of  all  the  evidence  shows  that  the 
affinities  are  largely  in  the  direction  of  the  more  recent  limestone  of  the 
Niagara  epoch.  In  the  interior  basin,  in  the  valley  of  the  Mississippi, 
where  the  limestone-beds  are  more  extensive  than  at  points  farther  east, 
the  lithological  features,  the  mode  of  weathering,  and  other  character- 

istics of  the  Niagara  limestone  strikingly  resemble  the  peculiarities 
which  have  just  been  described.  But  the  comparison  does  not  end  here, 
for  the  character  of  the  fossils  also  points  to  the  more  recent  date  of  this 
formation  in  the  Rocky  Mountain  region. 

Perhaps  the  most  common  organic  remains  are  those  of  the  well- 
known  Ilalysites  catenulatus,  Linn.,  or  "  chain-coral,"  which  can  be  ob- 

tained in  quite  large  masses.  Other  corals,  of  the  genera  Cyathopliyl- 
lum  and  Zaphrentis,  are  not  rare  in  the  lower  beds,  and  a  brachiopod, 
poorly  preserved,  resembling  a  cast  of  the  interior  of  Pentamerus  (gal- 
eatus  f)  was  collected,  besides  one  specimen  of  an  Orthoceras. 

The  fossils,  with  the  exception  of  the  brachiopods,  are  usually  silici- 
fied  and  very  well  preserved  ;  but  they  are  difficult  to  collect  on  account 
of  the  extreme  hardness  of  the  rock. 

ABSENCE  OF  THE  DEVONIAN   SYSTEM. 

Overlying  the  Niagara  dolomite  there  is  a  series  of  beds  which  are 
mostly  arenaceous,  but  which  promise  to  prove  of  much  geologic  inter- 

est when  they  shall  have  received  their  due  share  of  attention  at  the 
hands  of  those  who  will  not  be  obliged  to  merely  "  skim"  the  country. 
In  a  paper  published  in  the  American  Journal  of  Science,  (vol.  vi,  De- 

cember, 1873,)  I  have  too  hastily  referred  certain  of  these  arenaceous 
strata  in  the  Wind  River  Mountains  to  the  Oriskany  Period  of  the  De- 

vonian age.  Prof.  James  Hall,  of  Albany,  N.  Y.,  who  has  since  kindly 
examined  two  specimens  obtained  from  this  locality,  writes  that  one 
proves  to  be  identical  with  Spiriferina  pulchra,  Meek,  a  form  originally 
described  from    Nevada;   while,   concerning  the  other,  he  remarks, 
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"  Strange  as  it  may  appear,  I  am  unable  to  refer  it  to  any  other  than Spirifer  cameratus,  from  the  ordinary  forms  of  which  it  differs  consider- 
ably. The  characters  of  the  specimen  are  certainly  obscure,  and  the 

determination  may  admit  of  doubt;  but  *  *  *  I  should  give  it  the 
relations  I  have  indicated,  and,  if  not  Sp.  camcratns,  it  is  to  nnTunknown 
at  the  present  time."  It  is  probable,  therefore,  that  the  Devonian  sys- tem is  not  represented  by  any  considerable  formation  in  this  section  Of 
the  West,  although  there  is  a  wide  field  for  research  here;  and,  if  this 
view  be  correct,  the  development  of  the  Upper  Carboniferous  is  quite remarkable. 

CARBONIFEROUS   SYSTEM. 

Above  the  Niagara  limestone,  there  is  a  well-developed  and  wide- 
ly-distributed formation,  which  was  early  referred  to  the  Carbonif- 

erous system.  Beds  of  this  age  are  quite  generally  exposed  all  along 
the  flanks  of  the  principal  ranges  of  the  Rocky  Mountain  chain,  and 
occasional  exposures  of  beds,  which  are  usually  considered  synchronous 
with  them,  occur  in  many  places  west  of  the  main  crest,  where  it  is  often 
difficult  to  determine  their  relations  to  the  adjacent  rocks.  Recent  dis- 

coveries have  made  it  doubtful  whether  such  reference  has  not  too  often 
been  based  upon  the  previous  supposition  that  there  were  no  beds  in 
this  region  between  the  Potsdam  sandstone  and  the  Carboniferous 
rocks,  so  that  it  is  possible  that  some  outcrops  of  an  earlier  date  have 
been  inadvertently  reported  as  of  Carboniferous  age. 

STJBCARBON1FEROUS  !l?   LIMESTONE. 

The  limestones  of  the  Carboniferous  age,  flanking  the  ranges  of  the 

Rock}-  Mountain  system,  with  one  or  two  exceptions,  have  been  generally 
regarded  as  of  the  horizon  of  some  portion  of  the  Carboniferous  period, 
(the  terms  age  and  period  being  technically  employed  here.)  In  another 
place,*  the  writer  has  expressed  the  opinion  that  this  formation,  as 
exposed  in  a  portion  of  the  Wind  River  Mountains,  north  of  South 
Pass,  is  of  Subcarboniferoirs  age.  That  statement  was  made  from  a 
review  of  the  notes  taken  in  the  field,  without  the  opportunity  of  further 
examination  of  the  specimens  collected,  and  it  is  now  so  far  modified 
as  to  be  less  confidently  expressed,  for  reasons  which  will  presently 
appear. 

The  rock  in  question  (the  arenaceous  beds  before  mentioned  being 
excluded  from  the  present  review)  is  a  bluish-gray  dolomitic  limestone, 
quite  compact  and  thickly  bedded,  with  numerous  crystalline  facets  and 
geodes  of  calc-spar,  besides  occasional  minute  crystals  of  some  foreign 
minerals.  Some  beds  which  seem  to  belong  to  this  age  are  exposed  in 
the  canon  of  the  North  Fork  of  the  Stiukingwater  River,  showing,  in  an 
interesting  manner,  the  effects  produced  by  the  molten  volcanic  outflows, 
portions  of  which  have  passed  in  between  the  upturned  layers,  trans- 

forming the  sedimentary  rocks  into  forms  with  peculiar  characters. 
Organic  contents. — Much  of  this  limestone  is  quite  fossil iferous,  but 

there  is  so  little  difference  in  the  mineral  composition  of  the  rock  and  its 
contained  remains  that  it  is  often  difficult  to  procure  specimens  which 
can  be  readily  identified,  and  this  difficulty  is  not  lessened  by  the  irreg- 

ular manner  in  which  the  fossils  are  crowded  together.  Several  re- 
corded specimens,  containing  remains  from  a  favorable  locality,  have  been 

*In  a  paper  "  On  the  Geology  of  Western  Wyoming,"  by  Theo.  B.  Comstock,  pnb-^ 
lished  in  the  American  Journal  of  Science  and  Arts,  vol.  vi,  December,  1873. 
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lost,  so  that  the  material  on  hand  for  final  determination  is  far  from 
complete.  Among  the  missing  were  a  crinoid  of  the  genus  Poteriocri- 
nus  f  and  two  or  three  specimens  of  Lithostrotion,  as  recorded  in  the  field- 
notes.  If  my  determinations  of  the  remaining  forms  are  correct,  this 
limestone  also  contains  fyririfer  biplicatns,  and  a  chonetes  closely  allied  to 
C.  variolata. 
By  some  this  might  be  deemed  sufficient  ground  for  the  omission  of 

the  interrogation-marks  after  the  word  Subcarboniferous  at  the  head  of 
this  section,  but  in  view  of  the  novelty  of  such  a  designation,  as  well 
as  the  doubt,  which  must  be  confessed,  as  to  the  validity  of  all  the 
determinations,  it  is  best  that  it  should  stand  as  it  is. 

There  is  also  another  reason  for  doubt.  It  is  known  that  limestones 

of  the  age  of  the  Coal-Measures  occupy  the  position  of  this  formation 
over  a  very  large  area  in  the  mountainous  region  of  the  West,  and  it  is 
difficult  to  imagine  such  a  state  of  things  as  would  have  been  necessary 
for  the  deposition  of  a  restricted  Subcarboniferous  group  immediately 
followed  by  a  period  in  which  the  absence  of  any  deposition  was  geo- 

graphically identical,  without  some  marked  evidence  being  visible  in 

the  arrangement  of  the  strata.  So  far  as  known'at  present,  there  is  no ground  for  the  belief  that  there  is  any  break  of  this  kind  structurally, 
unless  it  be  that  an  observed  change  in  the  character  of  some  of  the 
Carboniferous  beds  in  the  Big  Horn  range,  reported  by  Hayden,  may 
indicate  a  difference  in  horizon.  As  the  subject  now  stands,  it  would 
be  unwise  to  press  too  strongly  an  opinion  of  the  Subcarboniferous  age 
of  this  group ;  and  it  will  be  best  to  regard  the  whole  series  as  Upper 
Carboniferous,  according  to  previous  authorities,  until  the  matter  can 
receive  more  thorough  investigation. 

CARBONIFEROUS  LIMESTONE. 

Near  the  head  of  Wind  River,  overlying  conformably  the  Subcarbon- 
iferous ?  limestone,  there  is  a  thick  formation  of  arenaceous  and  calca- 

reous beds  underneath  the  brick-red  sandstones  usually  regarded  as 
Triassic.  Toward  the  base  of  the  group,  from  a  non-homogeneous  dark- 
gray  limestone,  I  obtained  a  portion  of  a  tooth  of  Psammodus,  and  shells 
undetermined,  which  have  led  me  to  place  it  in  the  Carboniferous  group 
or  Coal-Measures.  The  rock  resembles  limestones  of  this  horizon  in 
Illinois  and  Indiana.  This  was  met  upon  the  return  trip.  *J1td  no  oppor- 

tunity afterward  occurred  for  reaching  another  exposur  Its  reference 
must,  therefore,  be  regarded  as  provisional.  If  the  limestone  referred, 
doubtfully  to  the  Subcarboniferous  be  really  the  equivalent  of  Hayden's 
Carboniferous  east  of  our  district,  this  formation  would  seem  to  occupy 
the  position  of  his  Permian.  The  determination  of  the  Carboniferous 
eastward  rests  on  such  good  authority  a.s  Prof.  F.  B.  Meek,  and  cannot 
be  questioned  without  better  evidence  than  I  can  offer.  These  difficul- 

ties can  readily  be  settled  by  those  who  may  hereafter  have  occasion  to 
work  in  this  region,  by  the  collection  of  more  material  from  each  for- 
mation. 
The  sandstones  and  arenaceous  limestones  before  mentioned,  from 

which  the  supposed  Sjnrifer  cameratus  was  obtained,  underlie  beds  which 
are  apparently  continuous  with  those  which  have  been  referred  very 
doubtfully  to  the  Subcarboniferous  period,  which  fact  adds  another 
element  of  uncertainty  to  the  determination.  Accepting,  therefore,  the 
opinion  of  previous  explorers,  the  thickness  of  the  Carboniferous  lime- 

stones, the  equivalent  of  the  Upper  Coal-Measures  of  the  Eastern 
United  States,  is  not  less  than  2,000  feet  (probably  much  more)  in  the 
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Wind  River  Mountains.  The  eutire  absence  of  coal  and  the  prevalence 
of  calcareous  strata,  as  well  as  the  widespread  distribution  Of  the  forma- 

tion, all  point  to  the  existence  of  an  extensive  sea  of  considerable 
depth  during  the  period  of  their  formation;  and  no  evidence  has  thus 
far  been  collected  of  a  shore-line  in  any  part  of  this  region  during  the 
era  in  question.  The  upper  limestones  are  massive  and  very  compact, 
forming  prominent  ridges,  with  even,  well-worn  slopes,  while  the  under- 

lying strata  are  more  thinly  bedded,  being  usually  less  calcareous. 
Organic  contents. — Besides  those  already  mentioned,  no  fossils  have 

been  identified.  But  few  opportunities  occurred  of  obtaining  a  good 
supply,  and  the  general  toughness  of  the  rocks  renders  it  difficult  to 
procure  them  in  excellent  condition.  As  a  rule,  they  are  much  crowded, 
and  poorly  preserved  also. 

OBSERVATIONS  ON  THE  PALEOZOIC  STRATA. 

There  is  yet  too  much  to  be  learned  concerning  the  geology  of  our 
district  to  make  any  but  the  most  broad  generalizations  useful,  but  the 
results  of  this  expedition,  in  a  geological  way  at  least,  will  prove  barren 
indeed  if  they  do  not  furnish  future  explorers  with  a  few  hints  of  some 
of  the  unsolved  problems  yet  remaining,  that  they  may  know  where  to 
seek  for  new  facts  for  their  elucidation. 

It  has  been  already  remarked  that  the  Potsdam  sandstone  and  the 
Carboniferous  limestone  are  widespread  formations  in  the  region  of  the 
Rocky  Mountains,  and  that  over  the  greater  portion  of  the  area  east  ot 
the  main  divide  these  two  formations  have  heretofore  been  reported  in 
contact.  Kuowing  now  that  several  other  formations  intervene  in  cer- 

tain sections,  it  is  natural  to  seek  a  reason  for  their  apparently  local 
distribution.  Two  or  three  explanations  are  suggested  by  the  facts  as 
far  as  they  have  been  gathered.  First,  it  will  be  noticed  that  few  com- 

petent geologists  have  traversed  this  region,  even  in  such  a  manner  as 
to  collect  all  the  data  necessary  for  the  mere  tracing  of  the  prominent 
outcrops  of  the  successive  formations,  and  none  have  been  able  to 
obtain  more  than  a  bare  outline  of  the  geological  structure  of  any 
portion.  It  seldom  happens  in  a  reconnaissance — and  territorial  surveys 
are  usually  nothing  more — that  one  can  obtain  information  to  any  ex- 

tent at  a  distance  from  the  trail  of  the  expedition;  and  the  route  pur- 
sued must  of  necessity  be  mostly  away  from  the  rugged  country,  making 

it  impossible  to  reach  the  most  instructive  sections  in  all  cases.  Thus 
it  may  have  happened  that  many  exposures  of  the  Quebec  and 
Niagara  strata  have  been  entirety  overlooked.  This  supposition,  how- 

ever, to  one  who  has  engaged  in  western  field-work,  will  have  little 
weight,  and  the  wiser  conclusion  will  be  that  such  strata  do  not  exist 
where  they  have  not  been  reported,  except  it  may  be  in  small  patches. 
But  there  is  another  question  which  is  not  so  easily  decided.  Did  these 
formations  once  spread  over  this  whole  area,  or  were  they  deposited  in 
patches  as  we  suppose  them  to  exist  at  present!  An  examination  of 
the  limestones  and  their  fossils  shows  that  they  were  deposited  in  saline- 
waters  of  considerable  depth  and  extent,  as  a  sea  or  ocean.  Moreover, 
during  the  Quebec  epoch  the  shore  need  not  have  been  very  far  distant 
from  the  present  position  of  the  Wind  River  Mountains.  A  compari- 

son of  the  statements  concerning  that  group  in  this  chapter  with  the 
reports  of  Hayden  and  Bradley  shows  that  this  formation  rapidly 
thickens  westward,  while  there  is  no  doubt  that  it  thins  out  southward 
and  eastward,  so  that  it  is  very  thin,  if  not  entirely  absent,  in  the  vicin- 

ity of  Miner's  Delight.    The  same  features  are  noticeable  with  the 
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Niagara  dolomite,  which,  as  before  stated,  probably  extends  farther 
eastward  than  the  Quebec  group. 

If  this  idea  be  correct — and  it  seems  well  supported — there  was  an 
ancient  shore-line  during  the  deposition  of  the  Quebec  and  Niagara 
groups,  of  uncertain  trend,  but  a  portion  of  which  lay  near  the  longi- 

tude of  South  Pass.  This  opens  a  new  field  for  research  in  this  region, 
one  which  will  doubtless  add  much  to  the  great  mass  of  facts  which  are 
now  helping  on  the  settlement  of  the  theories  of  mountain  elevation, 
and  it  also  suggests  the  possibility  that  the  history  of  the  far-past  in 
the  West  is  not  as  simple  as  many  have  believed. 

CHAPTER  IV. 

STRATIGRAPHY,  CONTINUED— MESOZOIC  AND  TERTIARY. 

Triassic  system — Jurassic — Cretaceous    and    Tertiary   systems — Age    of  the    liguite 
formation. 

We  have  seen  that  over  much  of  the  region  north  and  west  of  South 
Pass  the  earlier  Paleozoic  rocks  were  deposited  in  a  sea  at  first  shallow, 
but  somewhat  gradually  deepening  until  toward  the  close  of  the  epoch 
of  the  Niagara  dolomite,  when  comparatively  shallow  seas  were  the 
rule.  During  a  considerable  portion  of  the  Devonian  and  Carboniferous 
ages,  it  is  probable  that  dry  laud  existed  over  at  least  a  portion  of  this 
region;  and  east  of  the  Big  Horn  Eiver,  it  would  seem  that,  during  much  of 
the  era  between  the  deposition  of  the  Potsdam  sandstone  and  the  Carbon- 

iferous beds,  the  land  was  not  covered  by  the  sea.  However  this  may  have 
been,  there  is  abundant  proof  that  the  barrier  was  overflowed  at  least 
;as  early  as  the  close  of  the  Carboniferous  age,  since  which  time  the 
geological  history  of  the  whole  area  has  been  essentially  the  same, 
generally  speaking. 

TRIASSIC  SYSTEM. 

Directly  overlying  the  limestones  of  Carboniferous  age  a  thick  series 
■of  brick-red  sandstones  forms  one  of  the  most  peculiar  and  conspicuous 
features  of  Rocky  Mountain  geology.  In  most  places  where  these  beds 
are  well  exposed  they  stand  out  prominently  by  themselves,  their  sepa- 

ration from  the  underlying  hard  limestones  being  extremely  distinct,  on 
account  of  the  great  difference  in  the  texture  of  the  formations  and  the 
consequent  greater  erosion  of  the  so-called  Triassic  strata.  The  brick- 
.red  sandstones  are  generally  considered  Triassic,  though  full  proof  of 
their  age  cannot  be  said  to  have  been  obtained.  Notwithstanding  the 
ifact  that  these  beds  are  among  the  best  exposed  of  any  of  the  western 
formations,  less  is  probably  known  of  their  true  relations  than  of  those 
of  all  the  others,  except  the  metamorphic  series. 
Frequent  exposures  of  the  red  sandstones  occur  over  our  district, 

but  often  the  forces  which  have  operated  to  bring  them  to  light  have 
also  aided  in  again  obscuring  their  structure.  The  most  simple  outcrop, 
:not  complicated  by  folds  or  subsequent  deposits,  is  to  be  seen  in  the 
canon  of  Deep  Creek,  at  the  base  of  the  Wind  River  Mountains.  Figure 
4  is  intended  to  represent  a  section  across  this  canon  at  a  right  angle  to 
the  axis  of  the  range,  but  it  also  includes  a  portion  of  the  exposures 
upon  each  side  as  they  are  seen  along  the  banks  of  the  Little  Popo- 
Agie  River. 
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Some  outcrops  in  deeply-eroded  vales  in  the  Owl  Creek  range  are 
quite  similar,  but  many  of  the  finest  exposures  are  in  eroded  folds, 
several  of  which  occur  in  the  Wind 

River  Valley ,  between  the  two  mount- 
ain-ranges. In  these,  the  dip  of 

the  red  beds  is  often  very  great. 
Ripple-marks,  and  other  evidences 
of  deposition  in  shallow  water, 
abound  in  most  of  the  strata. 

The  rock  appears  to  vary  but  little 
over  broad  areas,  though  occasional 
beds  of  a  different  nature  from  that 
of  the  red  sandstones  have  been 
observed.  Besides  the  ferric  oxide, 
to  which,  the  color  is  mainly  due, 
much  of  the  rock  contains  a  consid- 

erable quantity  of  iron  in  spots  scat- 
tered through  the  interior  like  fossils, 

but  showing  no  structural  markings. 
Many  of  the  layers  are  fairly  com  pact, 

and  being  traversed  by  a  double  sys-  &]$$/$ 
tem  of  regular  joints,  they  break  into  %W$.  •> 
blocks  of  a  form  and  size  suitable  for  £j;rr  s 
building-purposes.  Large  quantities  ofM 

of  bedded  gypsum  occur,  apparently  -°  h':" interstratified  between  the  layers  of  ̂ j 
the  sandstone  in  many  places.  A  gj 
short  distance  below  Camp  Brown  on  g! 
the  Little  Wind  River,  this  is  quite  < 
abundant,  and  it  bids  fair  to  become  jl 
of  much  economic  importance  in  the  © 
future.  At  the  head  of  Lake  Fork,  in  | 
the  canon,  there  are  also  extensive  5. 
outcrops  of  this  mineral,  which,  are  ? 
very  accessible.  The  greater  part  is 
probably  in  the  form  of  saccharoidal 
or  compact  alabaster,  but  some  por- 

tions closely  resemble  in  properties 
the  finer  varieties  of  anhydrite,  and  it 
is  not  impossible  that  other  portions, 
in  places  where  the  rocks  have  been 
folded,  may  prove  valuable  as  a  par- 

tial substitute  for  marble,  as  is  the 
case  with  the  vulpanite  of  Northern  Italy, 
anhydrite  has  been  broken  into  quite  small  blocks  by  the  heat  accom- 

panying the  uplift.  Some  extensive  beds  of  selenite  were  also  observed. 
Beds  of  limonite,  some  of  which  appeared  to  be  of  the  argillaceous  vari- 

ety known  as  yellow  ocher,  were  noticed  in  the  outlying  ridges  south 
of  the  Owl-Creek  range,  a  portion  of  which  may  be  of  Triassic  age. 
Above  the  brick-red  beds  two  or  three  hundred  feet  of  lighter-colored 

sandstones,  containing  less  ferric  oxide,  lie  beneath  arenaceous  lime- 
stone-beds, affording  a  transitional  series  between  the  so-called  Triassic 

beds  and  the  succeeding  strata  of  undoubted  Jurassic  age. 
Organic  contents. — The  rocks  of  this  age  in  Northwestern  Wyoming  are 

as  barren  in  the  evidences  of  life  as  the  Potsdam  sandstone,  and  it  is 
seldom  that  one  is  so  fortunate  as  to  collect  any  fossils  from  them, 
except  when  making  a  specialty  of  their  study.   None  were  obtained  by 

In  most  cases,  however,  the 
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the  writer  in  1873,  hence  no  new  facts  were  elicited  concerning  the  age 
of  this  formation.  There  can  be  no  doubt  that  it  is  older  than  the  Fos- 

siliferous-jurassic  of  this  section,  for  it  is  invariably  found  beneath  it 
wherever  both  are  exposed,  but  its  limits  cannot  at  present  be  clearly 
defined,  although  it  is  undoubtedly  Post-Carboniferous,  for  it  has  been 
reported  in  some  sections  as  lying  unconformably  upon  beds  which  have 
been  referred,  with  good  reason,  to  the  Permian  period. 

JURASSIC  SYSTEM. 

Wherever  good  sections  can  be  reached,  the  brick-red  and  buff- col- 
ored sandstones,  which  constitute  the  provisional  Triassic  system,  are 

almost  always  found  covered  by  the  Jurassic  limestones,  a  group  which 
attains  a  thickness  of  nearly  1,000  feet  in  some  localities.  Many  fine 
outcrops  of  these  strata  are  to  be  seen  in  the  Wind-River  country,  par- 

ticularly in  the  neighborhood  of  the  mountains,  upon  both  sides  of  the 
plateau.  The  first  exposures  upon  the  northeastern  slope  of  the  Wind 
River  Mountains  are  in  the  main  as  simple  as  on  the  Little  Popo-Agie 
near  Red  Canon,  (see  Fig.  4),  where  there  are  no  complications  in  the 
way  of  folds,  and  the  structure  is  not  obscured  by  accumulations  of  drift 
or  other  material.  Passing  across  the  plateau  several  x)rominent  folds 
have  so  tilted  the  strata  that  the  Jurassic  beds  outcrop  at  different 
angles  to  the  horizon,  but  frequently  dipping  almost  vertically,  in  which 
case  the  harder  layers  jut  above  the  softer  intermediate  beds,  often  to 
a  height  of  many  feet,  stretching  like  so  many  irregular  walls  across  the 
country.  The  formation  is  very  widespread,  its  distribution  in  the 
Rocky  Mountain  region  being  nearly  identical  with  the  supposed  Trias- 

sic, at  least  so  far  as  our  district  is  concerned.  West  of  the  main  divide, 
on  our  route,  no  exposures  were  observed  of  rocks,  which  can  with  cer- 

tainty be  referred  either  to  the  Jurassic  or  the  Triassic,  but  the  existence 
of  the  former  in  that  section  has  been  proved  by  the  explorations  of 
Hayden  and  Bradley,  who  have  obtained  characteristic  fossils  of  this 
group  from  localities  comparatively  near. 

The  formation  as  a  whole  might  be  characterized  as  one  of  impure 
limestones,  the  nature  of  the  fossils,  as  well  as  the  composition  of  most 
of  the  strata,  indicating  that  the  beds  were  deposited  during  an  epoch 
of  marine  subsidence  in  comparatively  shallow  water.  The  beds  com- 

posing the  walls,  before  mentioned  as  occurring  in  certain  sections,  are 
generally  quite  hard  and  compact,  but  they  are  not  remarkably  homo- 

geneous. The  proportion  of  silica  is  always  large,  seldom  extremely 
fine,  but  often  quite  coarse.  In  the  more  calcareous  strata,  containing 
fossils,  alumina  seems  to  be  present  only  in  small  quantity  when  com- 

pared with  the  amount  which  is  contained  in  less  arenaceous  rocks  of 
earlier  date.  The  fossiliferous  limestones  are  dolomitic  and  often  some- 

what ferruginous.  Crystals  of  calcite  and  dolomite  are  very  commonly 
distributed  through  all  the  rocks,  and  much  of  the  magnesian  lime- 

stone is  traversed  by  numerous  very  thin  joints,  filled  with  veins  of 
calcite. 

The  prevailing  color  of  the  rocks  is  a  dull  leaden  or  ashy  gray,  weath- 
ering from  darker  gray  to  brown  and  dark  brown.  Occasional  beds  of 

quite  pure  yellowish-white  limestone  are  seen,  also  yellow  and  brown 
arenaceous  limestones.  It  is  probable,  also,  that  this  formation  in  the 
neighborhood  of  the  Owl-Creek  range,  upon  its  southern  flank,  includes 
some  valuable  iron-ore  beds  ;  but,  as  before  remarked,  they  cannot  be 
properly  placed  until  the  boundary  between  the  Triassic  and  the  Jurassic 
shall  be  more  definitely  fixed,  ami  this  cannot  well  be  accomplished  until 
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more  complete  paleontological  evidence  lias  been  collected  from  the 
lower  series  of  arenaceous  beds. 

Organic  contents. — Characteristic  Jurassic  fossils  have  been  more 
than  once  collected  from  the  region  of  the  Rocky  Mountains,  and  the 
announcement  of  those  collected  from  the  Wind  Eiver  Valley  by  Dr. 
Hayden,  while  acting  as  the  geologist  of  Captain  Raynolds'  expedition, 
was  made  as  early  as  1861.  These  remains  present  strong  resemblances 
to  many  of  the  species  which  characterize  the  lower  strata  of  the 
Jurassic  system  in  Europe.  A  good  supply  was  collected  from  the 
various  exposures  seen  upon  the  trip  of  1873,  but  inopportune  circum- 

stances have  made  it  absolutely  impossible  to  work  them  up  with  any 
degree  of  care,  so  that  it  must  be  acknowledged  that  there  are  a  number 
of  forms  which  have  not  been  made  out  which  it  is  believed  will  add  some 
new  members  to  the  list  of  the  characteristic  organic  remains  of  the 
American  Jurassic.  Enough  has,  however,  been  learned  to  determine 
the  age  of  the  containing  beds,  without  a  doubt,  for  their  separation 
from  the  overlying  group  is  very  distinct,  stratigraphically  and  paleon- 
tologically,  as  has  been  well  remarked  by  Meek  and  Hayden. 
xlmong  the  forms  which  are  most  readily  recognizable,  there  is  a 

species  of  Gryphaea,  bearing  some  resemblance  to  the  European  Ltassic 
G.  Arcuata,  Lam.,  but  perhaps  nearer  G.  Calceola,  Quenstedt,  (which  I 
have  not  seen  represented.)  Fairly  preserved  specimens  of  Monptis 
curtail)  were  obtained,  besides  a  few  of  a  species  of  Rhynchonclla,  spec- 

imens of  the  genera  Ling  ula  (brevirostral)Modiola,  etc.,  and  two  speci- 
mens of  Belemnites,  near  B.  densus. 

CRETACEOUS  AND  TERTIARY  SYSTEMS. 

Perhaps  there  is  no  question  of  greater  interest  connected  with  western 
geology,  nor  one  Avhich  has  attracted  more  attention  of  late  years,  than 
the  determination  of  the  upper  limit  of  the  Cretaceous  deposits.  The 
beds  of  this  age  are  usually  found  to  be  So  distinct  from  tlie  Jurassic 
strata  that  it  is  seldom  very  difficult  to  define  the  boundary  between 
these  two  formations,  but  there  is  an  important  group  lying  between  the 
known  Cretaceous  and  the  undoubted  Tertiary  rocks,  the  age  of  which 
has  not  yet  been  conclusively  settled.  Some  geologists,  with  much  ap- 

parent reason,  are  disposed  to  regard  the  majority  of  these  intermediate 
beds  as  Tertiary,  while  perhaps  a  larger  number  are  of  the  opinion  that 
the  weight  of  evidence  thus  far  obtained  places  them  more  properly  within 
the  limits  of  the  Cretaceous  system,  and  not  a  few,  takiug  a  middle  view, 
favor  the  idea  that  they  are  largely  transitional  in  character.  The  oppor- 

tunities afforded  for  the  collection  of  facts  bearing  directly  upon  this 
question  were  not  many  during  our  trip,  as  the  route  followed  was  not 
such  as  to  offer  good  outcrops  of  the  beds  under  discussion.  No  oppor- 

tunity has  since  occurred  for  the  elaboration  of  any  of  the  material 
which  might  throw  light  upon  the  subject,  and  it  will  therefore  be 
necessary  in  this  place  to  pass  it  by  with  much  less  notice  than  it  deserves. 
Leaving  the  matter  for  some  farther  consideration  at  the  close  of  the 
chapter  we  will  now  proceed  to  a  review  of  the  Cretaceous  beds,  as  far  as 
full  evidence  exists  of  their  true  age. 

CRETACEOUS  STRATA. 

As  a  rule,  the  Jurassic  beds  are  conformably  overlaid  b$r  the  members 
of  the  Cretaceous  series,  and  the  distribution  of  both  formations  is,  in 
the  main,  identical  east  of  the  Wahsatch  chain,  although  the  Cretaceous 
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system  is  made  up  of  several  more  local  groups.  Iu  the  Wind  River 
Valley  the  beds  overlying  the  Jurassic  strata  are  exposed  iu  much  the 
same  manner,  but  there  are  fewer  good  outcrops,  owing  to  the  more 
extensive  covering  of  the  Cretaceous  by  the  Tertiary  rocks,  in  the  neigh- 

borhood of  the  Wind  River  Mountains,  and  to  the  greater  erosion  of  the 
Cretaceous  beds  Avhen  they  occur  in  the  uncovered  folds.  North  of  the 
Owl  Creek  range  it  is  probable  that  these  strata  are  favorably  exposed 
for  study  over  a  wide  district,  but  in  many  places  they  have  been  so 
much  folded  and  eroded  that  their  stratigraphical  relations  to  the  adja- 

cent formations  cannot  be  satisfactorily  worked  out  iu  a  single  trip 
across  the  country.  Sufficient  evidence  was  obtained,  however,  to  show 
that  there  is  no  want  of  conformity  between  the  Jurassic  and  the  Cre- 

taceous within  a  considerable  distance  of  our  trail.  About  half-way 
between  Pacific  Creek  and  Lava  Creek  the  trail  crosses  the  deep  gorge 
of  a  small  stream,  where  some  of  the  Cretaceous  beds  are  to  be  seen  dip* 
ping  southwest  57°,  and  in  the  canon  of  Buffalo  Fork,  just  below  Camp 
5(3,  similar  beds,  with  additional  members,  are  found  dipping  in  the  oppo- 

site direction  89°.  Between  these  points  no  Cretaceous  exposures  were 
noticed,  but,  judging  from  the  dips  of  the  lower  sedimentary  strata, 
which  were  observed  on  Lava  Creek  between  Camps  55  and  50,  there 
must  be  one  or  more  folds  intervening. 

The  lithological  characters  of  the  included  members  are  almost  as 
variable  as  possible,  with  intimate  mixtures  of  arenaceous,  argillaceous, 
and  calcareous  ingredients,  in  different  proportions.  There  are  very 
few  beds  of  limestone,  and  such  are  always  very  thin,  but  there  are  some 
shaly  layers,  and  even  occasional  beds  of  clay,  though  the  formation,  as 
a  whole,  would  best  be  designated  as  an  argillo-arcnaeeous  group. 
Some  of  the  shales,  as  well  as  many  of  the  sandstones,  are  highly  ferrugi- 

nous, while  other  layers  are  quite  free  from  the  presence  of  iron.  Much  of 
the  ferric  oxide  can  be  traced  directly  to  the  plant-remains  which  abound 
in  parts  of  the  group,  but  a  large  portion  is  undoubtedly  due  to  the  decom- 

position of  pyrites.  Passing  up  through  a  thick  series  of  strata,  with 
the  arenaceous  material  somewhat  gradually  increasing  in  proportion, 
several  beds  of  lignite,  or  impure  bituminous  coal,  are  reached,  which 
are  well  exposed  for  working  in  many  places.  More  will  be  said  of  their 
economic  value  in  another  chapter,  but  it  may  be  mentioned  here  that  the 
beds  are  of  considerable  thickness,  and  that  they  contain  much  sulphur 
and  ferric  oxide,  besides  a  notable  quantity  of  gypsum,  all  resulting  very 
largely  from  the  decomposition  of  iron  pyrites,  which  is  abundant  in 
the  coal.  Beautiful  grains  or  drops  of  amber,  usually  not  larger  than  a 
pea,  are  also  rather  common,  and,  rarely,  a  short  piece  of  the  stem  of  a 
plant,  several  inches  in  circumference,  will  be  found  so  completely  car- 

bonized as  to  approach  somewhat  closely  to  anthracite.  These  lignite 
beds  are  usually  separated  by  several  feet  of  soft  sandstone,  frequently 
of  a  yellow  color,  and  they  are  directly  underlaid  by  a  peculiar  har- 

dened clay,  or  soft,  clayey  siiale,  to  which  it  is,  as  it  were,  cemented,  the 
lignite  becoming  browner  below,  and  running  into  the  shale  almost 
gradually. 

Three  of  these  coaly  layers  are  exposed  upon  the  northeastern  flank 
of  the  Wind  River  Mountains,  and  what  appear  to  be  the  same  beds 
can  be  traced  by  numerous  exposures  across  the  country  to  the  southern 
flank  of  the  Owl  Creek  range,  while,  perhaps,  similar  outcrops  over  the 
area  beyond,  as  far  as  the  Stinking  Water  Canon,  North  Fork,  may  not 
be  improperly  referred  to  the  same  horizon.  There  is  more  or  less  of 
variation  in  character  and  quality  over  this  district. 

These  lower  lignitiferous  seams  are  generally  included  in  the  Creta- 
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ceons  groups  by  those  who  have  studied  them,  whatever  may  be  their 

views  concerning  the  age  of  the  doubtful  beds  whicli  occur  'higher  in the  series;  and  this  conclusion  seems  supported  by  the  paleontological 
evidence.  In  the  Wind  River  region,  as  well  as  over  the  district  tra- 

versed in  1873,  north  of  the  Owl  Creek  range  and  east  of  the  Sierra 
Shoshone,  the  great  bulk  of  the  Cretaceous  formation  appears  to  lie 
below  the  lignite  beds,  and  it  is  supposable  that  the  whole  group,  as 
there  exposed,  was  deposited  before  the  changes  took  place  which 
resulted  in  the  deposition  of  the  strata  of  doubtful  age. 

Organic  contents. — It  will  be  impossible  now  to  give  even  the  genera 
of  the  distinctively  Cretaceous  fossils,  but  this  lack  will  be  less  felt  from 
the  fact  that  Haydeu  long  ago  gathered  evidence  that  the  Wind  River 
Valley  deposits  underlying  the  horizontal  Tertiary  strata  are  mainly  of 
Cretaceous  age.  The  remains  of  marine  life  are  of  Cretaceous  types,  and 
there  is,  as  yet,  little  or  no  evidence  of  a  great  thickness  of  uncertain  beds 
of  brackish  or  fresh  water  origin.  Still  it  must  be  confessed  that  this 
formation  has  been,  at  the  best,  but  hastily  examined,  and  changes  in 
the  character  of  the  beds  above  appear  to  begin  toward  the  head  of 
Wind  River,  and  to  increase  in  importance  westward.  Near  Gray  Bull 
River  some  interesting  plant-remains,  mostly  leaves  of  angiosperms, 
were  obtained,  and  some  very  fine  leaves  in  shale  were  obtained  near 
the  top  of  the  section  exposed  upon  the  left  bank  of  the  canon  of  North 
Fork  of  Owl  Creek.  The  latter  resemble  so  closely  in  character  and 
position,  and  in  the  nature  of  the  rock,  some  very  good  specimens  col- 

lected in  a  bluff  upon  the  left  bank  of  Wind  River,  a  short  distance 
below  Camp  58,  that  there  can  be  little  doubt  that  they  are  from  the 
same  horizon.  In  both  cases  I  am  disposed  to  regard  them  as  Creta- 

ceous, though  the  dip  of  the  beds  is  much  less  than  that  of  many  of  the 
underlying  rocks.  At  any  rate,  the  overlying  Tertiary  beds  in  the 

WTind  River  Valley  are  horizontal,  or  nearly  so,  and  unconformable  to 
these  beds,  while  it  is  impossible  to  draw  a  similar  line  of  unconforma- 
bility  between  any  two  of  the  lower  formations,  although  some  of  the 
beds  dip  much  more  than  the  plant-layers.  The  same  relative  arrange- 

ment of  the  principal  formations  was  also  observed  north  of  the  Owl 
Creek  Mountains,  where  there  are  variations  in  degree  but  not  in  the 
order  of  superposition. 
The  outcrop  before  mentioned,  which  is  exposed  in  the  canon  of 

Buffalo  Fork,  affords  a  fine  section  of  arenaceous  and  carbonaceous 
strata,  with  abundant  remains  of  plant  and  animal  life,  which  seem  to 
bear  affinities  to  Cretaceous  types.  These  will  be  more  fully  discussed 
in  connection  with  the  remarks  upon  the  age  of  the  doubtful  lignite 
group. 

TERTIARY  DEPOSITS. 

Passing  over  the  debatable  ground  for  the  present,  we  find  that  suffi- 
cient land  had  appeared  above  the  sea  at  the  close  of  the  era  of  the 

lignite  deposition  for  the  existence  of  extensive  fresh-water  lakes  over 
much  of  the  Rocky  Mountain  region.  Some  of  the  lake-basins  far  ex- 

ceeded in  area  the  largest  of  modern  depressions  containing  fresh  water, 
and  in  them  were  deposited  immense  quantities  of  the  detritus  brought 
in  by  the  streams  from  the  surrounding  country.  This  process  in  some 
places  continued  until  the  sedimentary  material  had  accumulated  in  the 
bottom  of  the  lakes  to  a  thickness  of  hundreds,  and  even  thousands, 
of  feet.  The  important  chapters  of  the  earth's  history,  in  which  the 
records  of  these  events  are  minutely  recorded  and  profusely  illustrated, 
might  have  remained  a  sealed  volume  had  not  the  later  history  of  our 
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globe  required  for  its  records  the  waste  of  what  had  been  built  up  during 
the  long  Tertiary  period.  As  it  is,  the  draining  of  most  of  the  old  Ter- 

tiary lake-basins  has  been  accompanied  with  erosion  upon  a  scale  so 
vast  that  it  is  often  possible  to  obtain  a  nearly  complete  section  of  these 
enormous  accumulations  by  merely  passing  across  the  basin  in  which 
they  were  deposited.  A  very  few  years  since  it  was  scarcely  believed 
that  the  Tertiary  deposits  of  our  country  were  capable  of  yielding  as 
rich  a  harvest  as  had  been  reaped  from  beds  of  this  age  in  Europe,  but 
it  is  now  ascertained  that  they  are  not  surpassed  in  interest  or  pros- 

pective importance  by  any  known  group  of  strata  in  the  world.  To 
one  at  all  familiar  with  the  general  geology  of  the  United  States  it  is 
only  necessary  to  mention  the  names  of  Newberry,  Lesquereux,  Marsh, 
Leidy,  Cope,  and  Meek  to  call  to  mind  the  rich  results  already  obtained 
by  the  careful  study  of  specimens  collected  from  this  horizon  in  the 
West.  One  of  the  most  remarkable  sections,  the  favorite  field  of  several 
of  the  most  experienced  collectors,  is  situated  in  a  portion  of  the  terri- 

tory embraced  by  our  reconnaissance,  and  it  therefore  claims  a  share  of 
our  attention. 

The  greater  portion  of  the  Green  River  Basin,  (as  defined  in  Chapter 
II,)  is  now  occupied  by  fresh-water  deposits  of  the  Tertiary  period.  A 
section  of  these  beds  from  top  to  bottom  will,  however,  include  a  con- 

siderable thickness  of  the  lignite  formation.  Excluding  this  from  the 
review,  we  shall  have  to  consider  here  only  that  part  of  the  series  which 
is  exposed  in  the  vicinity  of  the  road  traveled  between  the  Uintah 
Mountains  and  South  Pass. 

EOCENE  STRATA. 

In  view  of  the  discrepancies  found  to  exist  between  supposed  syn- 
chronous strata  in  different  parts  of  the  world,  the  plan  of  employing 

local  names  to  designate  the  various  epochs  and  periods  represented 
in  the  United  States,  has  wisely  been  adopted  by  field  geologists. 
Strangely  enough,  however,  the  evident  advantages  arising  from  this 
method  when  applied  to  the  Paleozoic  rocks  have  been  overlooked  in 
the  classification  of  the  later  formations,  so  that  our  Tertiary  nomen- 
clatui^  is  now  encumbered  with  terms  which  are  even  less  appropriate 
than  would  be  the  names,  "  Lingula  Flags,"  "  Llandeilo  Flags,"  and 
"  Wenlock  Beds,"  applied  to  American  Silurian  strata  of  the  same  ad- 

judged horizons.  The  terms  Eocene,  Miocene,  and  Pliocene,  are  partic- 
ularly objectionable  in  American  geology,  and  it  must  be  distinctly 

understood  that  they  have  no  more  literal  significance  at  present  in 
the  West  than  does  the  term  Triassic  when  applied  to  the  formation 
succeeding  the  Permian. 
There  has  been  some  doubt  concerning  the  proper  disposition  of  the 

beds  overlying  the  lignite  or  coal  group,  which  were  referred  to  the 
Middle  Tertiary  (Miocene)  by  Hayden  in  his  report  for  the  year  1S70. 
This  reference  was  largely  based  upon  the  supposd  Eocene  age  of  the 
coal-formation  of  the  Green  River  Basin.  Dr.  Newberry,  after  exam- 

ining a  very  few  of  the  fossil  plants  from  near  Green  River  station, 
remarked  that  they  hinted  of  an  earlier  period  than  the  Lower  Miocene. 
Professor  Cope  pronounced  the  age  of  the  Green  River  fishes  to  be 
more  likely  Eocene,  and  during  the  same  year  (1870)  that  Hayden 
crossed  the  basin,  Prof.  O.  C.  Marsh  determined  to  his  own  satisfaction 
that  some  still  higher  beds  are  Eocene,  since  which  time  he  has  two  or 
three  times  visited  the  locality  (Grizzly  Buttes)  and  obtained  more 
evidence.    Professors  Leidy  and  Cope,  who  have  also  collected  and  de- 
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scribed  numerous  vertebrate  remains  from  this  section,  regard  them  as 
Eocene.  The  weight  of  authority  thus  seems  to  favor  their  reference 
to  the  Lower  Tertiary.  My  own  conclusions,  somewhat  tardily  adopted, 
were  partially  formed  in  the  field,  but  have  not  heretofore  been  advo- 

cated for  want  of  decisive  proof.  I  can  now  express  more  confidently 
the  opinion  that  these  beds  are  of  Eocene  or  Lower  Tertiary  age, 
although  the  paleontological  evidence  which  I  have  collected  is  less 
satisfactory  on  account  of  the  fresh-water  type  of  the  invertebrate 
remains,  than  would  be  the  case  were  there  more  vertebrate  forms. 
The  collections  have  not  yet  been  carefully  examined,  and  it  is  there- 

fore impossible  to  speak  of  them  in  detail. 
Rayden  has  provisionally  divided  the  beds  comprising  this  remark- 

able formation  into  two  groups,  which  may  be  conveniently  recognized 

in  the  present  state  of  our  knowledge  concerning  them",  though  no definite  line  of  separation  can  be  drawn  between  them. 

GREEN  RIVER  GROUP.— (Lower  1  Eocene.) 

This  name  is  at  present  used  to  designate  that  portion  of  the  fresh- 
water Tertiary  strata  which  lies  directly  above  the  coal  group,  and  which 

is  the  present  surface  formation  over  a  large  portion  of  the  Green  River 
Basin  north  of  Fort  Bridger.  If  it  be  true  that  the  coal-beds  are  of 
Eocene  age,  this  group  holds  a  position  which  will  entitle  it  to  be  ranked 
as  Middle  Eocene,  but  if,  as  many  believe,  the  former  group  be  really 
Cretaceous,  these  beds  may  be  considered  Lower  Eocene,  there  being  in 
this  case  no  Middle  Eocene,  unless  it  shall  be  found  that  the  whole  series 
is  made  up  of  three  well-marked  groups,  which  does  not  now  seem 
probable,  to  say  the  least. 
The  upper  limit  of  the  Green  River  group  is  not  readily  definable  at 

present,  the  transition  between  the  beds  of  this  and  the  overlying  group 
being  rather  gradual,  but  the  general  character  of  the  two  formations, 
both  lithologically  and  paleontologically,  differs  greatly.  The  Green 
River  beds  are  mainly  composed  of  a  series  of  shales,  marls,  and  harder 
calcareous  strata,  the  latter,  especially,  containing  quantities  of  the 
remains  of  fresh-water  forms  of  life,  with  laminated  layers  literally 
filled  with  the  remains  of  land-plants  of  the  Phrenogamous  series.  The 
famous  "  petrified-fish  beds,"  so  well  exposed  near  Green  River  station, 
Union  Pacific  Railroad,  belong  to  this  group. 

The  outline  of  the  ancient  lake-basin  in  which  these  strata  were 
deposited  is  not  fully  determined,  but  there  are  indications  that  its  east- 

ern boundary  was  outside  of  the  present  limits  of  the  Green  River  Basin, 
and  there  is  no  room  for  doubt  that  the  Uintah  Mountains  and  the 
Wahsatch  chain  then,  as  now,  towered  above  its  surface.  Northward  it 
is  equally  clear  that  the  Wind  River  range  formed  the  shore  of  the 
great  lake,  with  probably  more  or  less  of  gently  sloping  border  during 
a  portion  of  the  era  of  Lower  Eocene  deposition.  This  formation  is  now 
exposed  over  our  route  from  Fort  Bridger  to  near  South  Pass,  the  ex- 

cessive erosion  over  this  area  causing  the  rocks  to  be  laid  bare  in 
most  places,  so  as  to  afford  favorable  opportunities  for  study,  but  they 
do  not  yield  as  plentifully  the  interesting  remains  which  are  character- 

istic of  these  beds  in  the  neighborhood  of  Green  River  City,  though  it 
is  highly  probable  that  rich  harvests  will  hereafter  be  reaped  by  col- 

lectors who  may  be  able  to  examine  the  outcrops  with  some  degree  of 
thoroughness. 

Generally  speaking,  the  rock  contains  a  considerable  portion  of  calcic 
carbonate,  with  an  abundance  of  ferric  oxide  produced  by  decomposition 
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and  oxidation.  Gypsum  and  calcite  of  different  varieties  are  abundant, 
frequently  occurring  as  thin,  papery  seams  between  the  rock-layers,  at 
other  times  forming  masses  of  considerable  extent.  These  features  are 
scarcely  as  characteristic  of  this  formation,  however,  as  of  the  Bridger 
group.  Some  of  the  layers  are  little  more  than  a  pure  clay  shale,  while 
there  are  a  few  quite  arenaceous  beds  and  some  compact  limestones. 
The  mineral  peculiarities  are  so  generally  the  result  of  chemical  and 
other  changes  iu  the  rocks  of  a  secondary  nature,  that  they  will  be 
more  properly  considered  in  that  part  of  the  report  which  treats  of  the 
action  of  atmospheric  agencies,  under  the  general  head  of  dynamical 
geology.  The  texture  of  the  different  beds  is  quite  variable,  but,  in 
general,  the  streams  which  have  cut  their  channels  through  them  are 
walled  by  nearly  vertical  cliffs,  and  the  buttes  and  benches  for  the  most 
part  have  quite  precipitous  sides.  Numerous  joints  occur  in  many  of 
the  strata,  particularly  in  the  more  compact  kinds,  and  tine  examples  of 
concretionary  structure  or  weathering  are  not  rare.  The  tendency  of 
the  thick  beds  of  marly  sandstone  on  the  banks  of  Green  River,  at  the 
crossing,  to  weather  spheroidally  is  very  noticeable,  and  this  is  repeated 
in  various  degrees  in  the  argillaceous  and  calcareous  rocks  as  well. 

Organic  contents. — In  the  absence  of  adequate  knowledge  of  the  affin- 
ities of  the  fossil-plants  collected,  it  is  impossible  to  state  with  certainty 

their  bearing  upon  the  age  of  the  beds  now  under  consideration.  Indeed, 
after  the  abundant  material  of  this  nature  which  has  passed  through 
the  hands  of  Dr.  Newberry  and  Professor  Lesquereux,  it  is  scarcely 
probable  that  the  meager  collections  made  by  myself  in  1873  will  furnish 
cause  for  the  changing  of  opinions  so  strongly  held  by  these  vegetable- 
paleontologists.  Some  remarks  regarding  the  manner  of  occurrence  of 
these  remains  will,  nevertheless,  not  be  out  of  place.  The  finest  speci- 

mens were  obtained  from  an  exposure  in  a  bluff  just  below  the  stage- 
station  at  First  Crossing,  Big  Sandy,  on  the  left  bank  of  the  river,  near 
the  top  of  the  bluff.  A  few  good  specimens  were  obtained  from  a  cliff 
upon  the  left  bank  of  Green  River,  about  one  mile  and  a  half  below  the 
crossing  at  Robinson's  Ferry.  Outcrops  of  plant-beds  at  other  localities 
were  not  rare,  but  the  remains  were  seldom  as  well  preserved  as  in  these 
places.  The  rock  containing  these  is  usually  a  very  fine-grained  white 
or  yellowish  shale,  often  more  or  less  ferruginous.  The  leaves,  the  most 
common  form  in  which  the  relics  exist,  are  mostly  spread  out  smoothly, 
giving  most  perfect  impressions  of  the  ribs  and  veins,  making  their 
identification  a  matter  of  comparatively  little  difficulty.  In  some  places 
the  plant-layers  are  composed  of  comminuted  fragments  of  leaves  and 
other  vegetable  matter  crowded  together  in  an  indefinable  mass,  and 
again  mere  bits  of  water-worn  pieces  were  scattered  thinly  over  the 
shale,  seldom  sufficiently  distinct  for  determination,  while  even  more 
frequently  the  shales  are  traversed  by  irony  streaks  of  ferric  oxide,  with- 

out a  trace  of  the  original  vegetable  tissue. 
The  animal  remains  gathered  during  the  summer  of  1873  are  mostly 

well  preserved,  consisting  mainly  of  Lamellibranchs  and  Gasteropods, 
of  the  genera  Unio,  Gorbiculaf  Melania,  Yivipar us ̂   ami  Turritellaf  with 
possibly  others,  including,  perhaps,  some  undescribed  specific  forms.  In 
a  bluff  on  the  right  bank  of  Ham's  Fork,  less  than  half  a  mile  below  the 
old  toll-bridge  at  the  main  crossing,  a  bed  remarkably  rich  in  Unio,  as- 

sociated with  immense  quantities  of  Viviparus,  occurs,  half  way  to  the 
top,  directly  above  the  stream.  Directly  opposite  Camp  3,  on  Muddy 
Fork,  a  few  feet  above  the  water,  there  is  a  bed  almost  completely  made 
up  of  Gasteropods — Melariia,  Vivipara,  and  Turritella  t  This  is  but  a 
few  rods  north  of  the  Union  Pacific  Railroad.     A  somewhat  similar 
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Gasteropod  bed  underlies  a  thinner  layer,  apparently  almost  wholly 
made  up  of  Cypris  remains,  which  is  exposed  on  the  left  bank  of  Slack's 
Fork,  a  few  rods  below  the  lower  bridge  across  that  stream  at  Fort 
Bridger.  This  exposure  is  near  the  point  at  which  the  telegraph-line  to 
Carter  crosses  the  creek.  Back  in  the  cliffs,  on  the  right  bank  of  Green 
River,  nearly  south  from  Camp  6,  (three  miles  above  Robinson's  Perry,)  in 
a  thin  calcareous  shale  partially  saturated  with  petroleum,  I  obtained  a 
single  specimen  of  the  vertebra  of  a  fish.  This  bed  is  probably  of  the 
same  horizon  as  the  petroleum  beds  not  far  from  Green  River  station. 

In  the  present  state  of  geological  science,  there  are  few  who  will  not 
acknowledge  that  vertebrate  remains  are  a  better  criterion  of  the  age 
of  a  formation  than  fresh-water  molluscs,  or  the  leaves  of  plants.  Ne 
one  doubts  that  the  beds  of  the  Green  River  group  are  Tertiary  ;  and 
more  recent  beds,  with  abundant  remains  of  the  higher  vertebrates, 
being  referred  to  the  Eocene  by  the  best  authorities,  it  will  be  seen  that 
the  reference  of  the  Green  River  strata  to  the  Lower  or  Middle  Eocene 
is  tolerably  well  founded.  This  classification  receives  additional  sup- 

port from  the  statement  of  Prof.  E.  1).  Cope,  before  given,  concern- 
ing the  afnuities  of  the  fossil  fishes  collected  from  this  formation  near 

Green  River  City. 

Bridget?,  Group.— (Upper  Eocene.) 

The  beds  overlying  those  of  the  Green  River  group  are  closely  related 
to  them  in  age,  for  the  transition  from  one  to  the  other  is  not  abrupt, 
whether  we  regard  their  structure  or  their  contents.  All  who  have  had 
occasion  to  study  the  features  of  both  groups,  in  the  field  or  the  closet, 
have  agreed  in  this,  that  they  have  regarded  them  as  representatives  of 
a  single  Tertiary  epoch,  the  point  of  controversy  being  only  the  question 
whether  they  together  represent  the  Eocene  or  the  Miocene  era.  After 
all,  it  will  be  found  that  the  whole  difficulty  originated  mainly  in  the 
doubt  concerning  the  true  age  of  the  coal  group  beneath,  the  settle- 

ment of  which  seems  just  now  to  be  the  chief  desideratum  of  iVmerican 
geology.  Hay  den  provisionally  referred  the  Bridger  group  to  the  period 
of  the  Upper  Miocene,  which  must  have  been  proper  had  the  Green 
River  group  proven  to  be  of  Lower  Miocene  age,  as  he  at  first  supposed. 
Those  who  hold  to  the  Eocene  age  of  the  lower  strata  will,  therefore, 
also  be  unanimous  in  the  avowal  of  the  Upper  Eocene  age  of  the  mem- 

bers of  the  Bridger  group. 
This  formation  is  exposed  at  the  surface  over  a  considerable  extent  of 

country,  northward  and  eastward  from  Fort  Bridger  as  far  as  Little 
Sandy  River  and  beyond,  forming  the  top  layers  of  numerous  isolated 
bnttes.  Along  our  route  they  are  nearly  horizontal  or  dip  very  slightly. 
Perhaps  the  most  instructive  section  observed  on  the  trip,  south  of 
South  Pass,  is  in  the  vicinity  of  the  Uintah  Mountains,  where  the  beds 
of  the  Bridger  group  may  be  seen  in  fcheir  connection  with  the  tilted 
strata  of  earlier  date.  Figure  5  gives  a  general  view  of  the  structure 
of  the  country  lying  between  Fort  Bridger  and  the  Uintah  Mountains 
although  it  does  not  strictly  represent  a  section  in  a  direct  line  between 
the  post  and  Gilbert's  Peak,  but,  more  properly,  it  is  a  representation 
of  the  principal  facts  with  the  surface  features  exaggerated,  but  mainly 
correct,  as  far  as  the  canon  of  Henry's  Fork.  Gilbert's  Peak  is  then 
included  to  show  its  geological  relations,  although  it  is  really  out  of  the 
line  of  the  section. 

During  the  epoch  of  the  Bridger  group,  it  is  probable  that  the  land 
was  covered  with  fresh  water  in  a  lake  as  large  as  in  the  previous  era, 
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if  not  more  extensive.  It  may  have  been  that  the  northern  shore  was 

farther  south  than  during  the  time  when  the  Greeu  Eiver  beds  were  de- 
posited, but  the  mere  fact  that  few  of  the  Bridge*?  strata  now  cover  the 

Fart  3  r  letter 

rM    aS    CS    X, 

underlying  group  north  of  the  Little  Sandy,  on  our  road,  does  not 
afford  sufficient  proof  of  this.  There  is,  doubtless,  much  yet  to  be 
learned  from  the  field  study  of  that  section  of  the  Green  River  B-asin, 
as  yet  unexplored  geologically,  which  lies  north  of  the  forty-second 
parallel  and  west  of  longitude  109°  30'.  It  may,  however,  be  safely 
stated  that  the  lake  of  this  epoch  did  not  extend  across  the  divide  of 
the  Wind  River  Mountains.  There  is  also  no  doubt  that  the  Uintah 

Mountains  formed  a  portion  of  the  southern  boundary,  though  Profes- 
sor Marsh  discovered  evidence  of  a  synchronous  basin  south  of  this 

range,  which,  having  been  much  lower,  may  have  received  the  outflow 



RECONNAISSANCE    OF    NORTHWESTERN    WYOMING.  127 

from  the  ancient  Bridger  Lake,  though  he  remarks  that  the  outlet  was 
not  through  the  present  channel  of  Green  River.  If  the  Washakie 
group  of  Hayden,  east  of  the  present  continental  divide,  be  synchron- 

ous, and  continuous  with  the  Bridger  group,  the  eastern  boundary  of 
the  basin  in  which  both  were  accumulated  was  far  outside  of  the  pres- 

ent Green  River  Basin,  but  this  supposition  is  little  more  than  a  sur- 
mise thus  far.  The  western  limit  could  not  have  been  beyond  the 

Wahsateh  higher  ridges,  for  reasons  which,  will  be  obvious  to  those 
who  read  the  remarks  upon  the  age  of  that  chain,  in  the  section  treat- 

ing of  the  subject  of  the  elevation  of  mountains. 
The  beds  of  the  Bridger  group,  as  a  whole,  are  readily  distinguisha- 

ble from  those  of  the  Green  Eiver  group,  being  mainly  composed  of  dull- 
colored  indurated  clays,  and  arenaceous  layers  of  considerable  thick- 

ness, the  latter  usually  brownish,  or  dull  yellow  or  gray,  often  with  more 
or  less  of  a  concretionary  structure.  The  clays  are  generally  compacted, 
but  they  become  disintegrated  upon  exposure  to  the  atmosphere,  and 
readily  yield  to  the  eroding  forces.  Some  thinner  layers  of  more  calca- 

reous material,  with  siliceous  seams  often  affording  interesting  concre- 
tions, are  interspersed,  but  they  are  rather  exceptional  than  otherwise. 

These  two  groups  of  strata  may  also  be  readily  distinguished  wherever 
sfeen  by  the  great  difference  in  the  effects  produced  by  erosion  in  each 
case.  As  before  remarked  it  is  the  tendency  of  the  beds  of  the  lower 
series  to  present  nearly  vertical  cliffs,  so  that  the  general  impression 
received  in  passing  across  the  section  in  which  they  compose  the  surface 
formation  is  that  of  traveling  over  an  ordinary  plain  with  occasional 
descents  by  a  succession  of  terraces  to  the  narrow  valleys  of  the  streams; 
on  the  contrary,  the  topography  of  the  country  wherever  the  Green  River 
beds  are  concealed  or  only  occasionally  capped  by  the  members  of  the 
Bridger  group,  is  very  irregular,  often  simulating  that  peculiar  aspect 
which  has  received  the  appropriate  name  of  "bad  lands"  in  other 
regions.  In  some  places  at  a  distance  from  the  mountains,  as  in  the 
neighborhood  of  Church  Buttes,  and  between  that  point  and  Bryan 
along  the  Union  Pacific  Railroad,  the  beds  of  this  formation  have  been 
so  eroded  without  complete  denudation,  that  they  now  stand  out  in 
buttes  by  themselves,  often  with  some  slight  resemblance  to  rude  archi- 

tectural forms.  The  now  famous  "  Grizzly  Buttes"  southeast  of  Fort 
Bridger  belong  to  the  Bridger  group,  and  in  that  section  the  same  essen- 

tial features  are  observable,  but  the  buttes  are  much  more  crowded,  and 
seldom  so  completely  isolated  as  are  those  farther  northward.  This 
intensely  interesting  subject  will  receive  more  attention  in  another  chap- 

ter.    (See  Erosion.) 
The  mineral  characteristics  of  these  Upper  Eocene  beds  are  generally 

similar  to  those  of  the  Lower  group,  but  they  are  exhibited  upon  a  much 
larger  scale,  which  may  no  doubt  be  mostly  accounted  for  in  the  more 
extensive  erosion  to  which  the  Bridger  group  has  been  subjected,  es- 

pecially as  there  are  numerous  indications  of  changes  of  a  secondary 
nature.  The  subject  can  be  more  appropriately  discussed  beyond,  (see 
Chemical  Geology,)  but  a  brief  review  of  the  more  common  mineral  forms 
will  be  now  given.  Gypsum,  in  the  forms  of  selenite,  satin-spar,  and, 
more  rarely,  as  alabaster,  is  very  common.  One  of  the  most  striking 
features  of  many  of  the  buttes  is  the  silvery,  glistening  appearance  which 
they  present  in  the  clear  light  of  the  sun,  giving  them  at  a  little  dis- 

tance a  very  pleasing  aspect.  Closer  investigation  shows  that  this  is 
produced  by  the  reflection  from  enormous  quantities  of  bits  of  selenite 
which  lie  strewn  over  the  surface  of  the  slopes.  When  found  in  situ  it 
usually  occurs  in  thin  layers  between  more  extensive  beds  of  other  ma- • 
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terial,  or  in  masses,  the  fibrous  forms  not  unfrequently  being  rather  geo- 
diferoris  in  their  formation.  Joints  and  planes  of  loose  lamination  are 
commonly  filled  with  selenite,  or  even  with  gypsum  in  the  form  of  small 
crystals,  which  are  often  ferruginous,  or  coated  with  ferric  oxide.  Calcite 
is  abundant  in  several  crystalline  varieties,  or  calc-spar,  also  in  other  inter- 

esting forms,  occurring  in  similar  manners  to  the  gypsum,  of  which  it  occa- 
sionally appears  to  be  a  pseudomorph.  The  presence  of  iron  in  consider- 

able quantity  is  shown  by  the  reddish  color  imparted  to  mauy  of  the  rocks 
upon  weathering,  also  by  the  accumulations  of  ferric  oxide  in  the  crev- 

ices, and  in  connection  with  imperfect  organic  impressions.  Pyrites  is 
probably  commonly  distributed,  though  scarcely  ever  obtained  in  dis- 

tinct crystals.  Silica,  in  its  remarkable  development  in  these  rocks, 
constitutes  one  of  the  most  interesting  subjects  which  claim  the  atten- 

tion of  the  chemical  geologist  in  this  section.  Saline  efflorescence,  and 
the  connection  of  the  so-called  "  alkali  v  deposits  with  much  of  lthe  his- 

tory of  the  region,  are  topics  which  naturally  fall  within  the  imits  of 
another  portion  of  this  report,  where  they  will  be  further  treated. 

Organic  contents. — The  scientific  public,  at  least,  are  already  familiar 
with  the  great  results  which  have  accrued  from  the  studies  made  by  our 
vertebrate-paleontologists  of  the  remains  which  have  been  obtained  in 
such  great  abundance  from  the  beds  of  the  Bridger  group,  more  espe- 

cially from  the  vicinity  of  the  Grizzly  Buttes.  The  organic  remains  which 
I  have  myself  obtained  from  these  strata  are  not  numerous,  but  they 
were  obtained  from  new  localities,  as  a  rule,  and  may  embrace  one  or 
two  new  specific  forms,  though  this  is  quite  doubtful.  From  a  ruggedly 
weathered  exposure  of  loosely  compacted  sandstones  and  conglomerates, 
with  some  harder  beds  of  white  and  slightly  red  sandstones,  half  a  mile 
northeast  of  Camp  10,  on  Little  Sandy  River,  some  poorly  preserved 
specimens  of  gasteropods  (Melaniaf)  were  collected,  with  numerous 
small  fragments  of  turtles,  which  were  found  partially  imbedded  in 
the  soil  upon  a  small  raised  fiat.  At  the  foot  of  a  prominent  butte 

standing  entirely  alone  near  Soublette's  road,  three  miles  or  more 
back  from  Camp  10,  across  the  Big  Sandy,  a  fragment  of  a  costal  plate 
of  the  carapace  of  a  Trionyx  was  obtained  from  about  the  same  horizon. 
B.  D.  Smith,  one  of  our  guides,  who  had  collected  for  Professor  Marsh, 
brought  from  a  locality  above  Camp  10,  on  the  Little  Sandy,  at  nearly 
the  same  level,  a  caudal  vertebra  of  a  crocodile,  a  portion  of  the  ilium 
of  a  turtle,  and  the  proximal  extremity  of  the  left  humerus  of  a  turtle. 
Much  higher  in  the  series  specimens  of  Planorbis  were  collected  from  a 
bluff  exposure  at  the  foot  of  the  Uintah  Mountains  west  of  the  Grizzly 
Buttes.  It  was  possible  only  to  collect  from  these  beds,  in  the  most 
superficial  manner,  but  enough  was  observed  to  convince  the  writer  that 
a  richer  harvest  than  has  yet  been  reaped  awaits  the  future  collectors  in 
this  field. 

CONCERNING  THE  AGE  OF  THE  WIND  RIVER  TERTIARY  DEPOSITS 
AND  SOME  OTHERS. 

During  one  or  more  of  the  long  Tertiary  epochs,  there  was  deposited 
over  the  space  included  between  the  Wind  River  and  Owl  Creek  ranges, 
a  lacustrine  formation  of  great  thickness,  composed  of  beds  of  arena- 

ceous and  argillaceous  material.  The  general  character  of  the  strata  is, 
on  the  whole,  more  like  that  of  the  Bridger  group  than  that  of  the  Green 
River  beds,  and  yet  the  formation  cannot  be  said  to  closely  resemble  the 
former,  nor  would  such  a  similarity  between  the  two  series  in  lithological 
features  furnish,  in  itself,  the  least  proof  of  identity  of  age.    The  sandy 
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marls  of  the  Wind  River  deposits  are  frequently  variegated,  /.  r.,  bands 
of  a  bright  red  or  a  pinkish  eolor  are  associated  with  the  blue,  greenish, 
and  light-colored  beds  of  this  material.  But  few  fossils  have  ever  been 
obtained  from  this  formation,  aud  it  will  be  wise  to  make  no  definite 
statement  regarding  its  age  until  it  has  been  more  carefully  studied. 
The  whole  group  lies  in  a  nearly  horizontal  position,  and  the  erosion  lias 
been  so  extensive  that  the  beds  are  well  exposed  for  observation,  pro- 

vided one  can  regulate  his  course  so  as  to  seek  the  most  favorable  locali- 
ties ;  hence  it  may  be  hoped  that  the  future  development  of  this  region 

may  greatly  add  to  our  knowledge  concerning  them. 
The  arenaceous  nature  of  most  of  the  strata,  and  the  oblique  lamina- 

tion of  the  sandstones  and  conglomerates,  prove  that  they  were  deposited 
in  quite  shallow  water ;  and  these  facts  will  account  for  much  of  the 
lack  of  organic  remains.  The  thick  deposits,  on  the  other  hand,  of  more 
alluvial  material,  would  suggest  the  probability  of  the  preservation  of 
some  vertebrate  remains.  Hayden  has  reported  the  discovery  of  frag- 

ments of  the  skeletons  of  Trionyx  and  Testudo,  but  diligent  search  along 
our  route  was  unrewarded  by  the  sight  of  a  single  bone  of  any  kind.  It 
is  proper  to  mention  here  that  a  more  definite  statement  concerning 
these  beds,  published  elsewdiere,*  was  based  upon  the  supposition  that 
some  underlying  beds,  now  believed  to  be  Cretaceous,  were  of  Tertiary 
age. 

In  the  same  unsettled  state  must  be  left  the  Tertiary  beds  wdnch  are 
exposed  north  of  the  Owl  Greek  Mountains,  of  small  extent  at  present, 
but  in  many  respects  resembling  the  Wind  River  deposits.  There  is 
here,  however,  stronger  proof  that  these  are  of  later  than  Eocene  date, 
and  it  may  be  suggested  that  the  Wind  River  deposits  may  prove  to 
have  been  laid  down  nearly  simultaneously,  but  certainly  in  a  separate 
basin. 

In  all  of  these  beds  there  is  an  absence  of  the  great  deposits  of  gypsum 
and  calcite,  as  would  be  readily  supposed  from  their  arenaceous  charac- 

ter. The  topography,  also,  is  different,  from  a  similar  cause,  all  hough 
the  erosion  has  been  great,  and  interesting  forms  have  been  produced. 

PLIOCENE   DEPOSITS. 

In  the  neighborhood  of  South  Pass,  extending  across  the  water-shed, 
is  a  deposit  which  apparently  represents  the  closing  scenes  of  the  lake 
period  in  the  Green  River  Basin.  It  would  seem  that  during  the  Miocene 
epoch,  or  near  its  close,  while,  perhaps,  extensive  but  shallow  lakes  ex- 

isted in  the  Wind  River  Valley,  a  portion  of  the  Sweetwater  Valley,  and 
north  of  the  Owl  Greek  range,  the  waters  upon  the  western  slope  of 
the  Rocky  Mountains  had  so  far  been  drained  off  as  to  allow  of  partial 
denudation  of  the  old  lake-bottom.  During  the  next  epoch  (Pliocene) 
a  shallow  lake  spread  over  the  northeastern  portion  of  the  Green  River 
Basin  across  the  outlying  metamorphic  ridges,  and  connecting  with  a 
body  of  fresh  water  which  more  or  less  covered  the  area  occupied  by 
the  Miocene  (?)  lake  of  the  Sweetwater  Valley.  Figures  6,  7,  and  8  are 
intended  to  explain  this  idea,  without  giving  the  slopes,  elevations,  or 
distances  with  any  degree  of  accuracy. 

It  should  be  understood  that  the  Pliocene  deposits  are  represented  as 
if  local,  merely  because  their  boundaries  are  not  known  positively.  In 
these  deposits   in   the  Sweetwater  Basin,  Dr.  Hayden  has  obtained  fos- 

*Iua  paper  "  On  the  Geology  of  Western  Wyoming,"  in  Amer.  Jour.  Sci..  vol.  vi,  De- cember, 1873. 
H.  Ex.  285—9 
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sils  which  show  close  relation  to  those  of  the  Niobrara  Eiver  beds  of 

Pliocene  age.  Gn  the  left  bank  of  Little  Popo-Agie  Eiver,  some  dis- 
tance below  the  entrance  of  Deep  Creek  from  the  right  bank,  there  is  a 

similar  deposit  of  marls  and  laminated  sandstones  and  conglomerates  to 
that  near  South  Pass,  which  may  be  of  Pliocene  age.  The  South  Pass 
beds,  as  showu  in  Fig.  8,  cross  the  outer  portion  of  the  metamorphic 
rocks,  and  some  of  the  beds  contain  pebbles  from  those  beds  of  the 
mountain  nucleus. 
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The  deposits  in  the  Yellowstone  Lake  Basin  and  in  the  valley  of  the 
main  river  aud  its  tributaries,  which  may  be  regarded  as  Pliocene,  are 
mainly  the  sediments  of  an  ancient  lake,  of  which  the  present  body  of 
water  is  the  representative  on  a  much  reduced  scale.  Beautiful  and 
highly  instructive  sections  of  the  old  beach  formations  are  exposed  in 
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the  valleys  of  the  streams,  particularly  in  the  lower  valley  of  Pelican 
Creek,  and  far  down  the  Yellowstone  liiver,  where  they  become  more 
complicated,  but  on  that  account  all  the  more  interesting.  An  exami- 

nation of  these  shows  that  the  lake  formerly  extended  over  a  much 
larger  area,  and  that  it  has  held  its  place  amid  changes  of  great  im- 

portance. It  is  impossible  for  the  most  enthusiastic  and  imaginative 
person  to  go  beyond  the  truth  in  the  description  of  the  remarkable 
events  which  are  here  recorded  in  this  one  page,  as  it  were,  of  the 
world's  history ;  but  this  is  but  the  beginning  of  the  end,  for  the  mind, 
even  of  the  careful  observer,  fails  to  grasp  in  its  entirety  the  vastness 
of  the  variety  which  is  here  displayed. 

It  was  during  the  later  portion  of  the  Tertiary  age  that  much  of  the 
volcanic  activity  took  place  which  was  so  general  over  this  portion  of  the 
country,  though  probably  only  the  closing  stages  of  the  lava  flows  are 
represented  by  the  eruptive  deposits  of  the  Pliocene  epoch.  As  it  will 
be  necessary  to  speak  somewhat  in  detail  of  the  history  of  those  accum- 

ulations in  a  section  specially  devoted  to  the  subject  of  volcanic  action, 
a  mere  resume  of  the  deposits  of  Pliocene  age  will  here  be  presented. 
A  section  of  the  lake  sediments,  taken  on  the  present  lake-shore,  be- 

tween Bluff  Point  and  Steam  Point,  is  as  follows  in  descending  order  : 
1.  Grass-covered  soil  passing  gradually  to  loose  sand,  2  feet. 
2.  Various  sand,  gravel,  and  spring  deposits,  with  scattered  irony  con- 

cretions, 6  feet. 
3.  White  and  dark  lake  sand,  very  thinly  laminated,  with  beach 

structure,  and  occasional  irony  layers,  5  feet. 
4.  xibout  15  feet  of  thinly  laminated,  bine-black  clay,  locally  contorted 

and  beautifully  cut  by  a  small  rill  emanating  as  a  spring  from  one  of  the 
irony  layers  in  No.  3.     The  water  is  slightly  chalybeate. 

Other  sections  in  this  vicinity  show  the  same  general  features  with  more 
or  less  of  variation.  They  represent  the  upper  portion  of  the  Pliocene 
series,  deposited  toward  the  close  of  the  era  of  volcanic  activity,  hence 
the  occasional  beds  of  volcanic  ejectamenta  which  were  poured  out  into 
the  lake  are  mainly  composed  of  volcanic  sand  and  the  finer  textured 
conglomerates,  as  may  well  be  seen  near  Steamboat  Springs.  As  we 
descend  the  valley  of  the  Yellowstone  Eiver  we  find  the  lower  members 

of  the  group  well  exposed  and  the  beds  of  unmodified*  non-molten 
material  becoming  more  common,  with  increasing  proportions  of  the 
molten  or  lava  series,  until  the  latter  are  almost  universal,  and  doubtless 
represent  an  earlier  period,  though  frequently  largely  concealed  by  the 
subsequent  spring  deposits.  Near  the  close  of  the  Pliocene  epoch  the 
internal  fires  had  so  far  died  out  that  the  igneous  ejections  were  of  fit- 

ful occurrence,  and  geysers,  solfataras,  fumaroles,  &c,  abounded  to  an 
almost  incredible  extent,  giving  rise  to  enormous  deposits  of  siliceous 
and  calcareous  material,  which  has  continued  to  be  deposited  with 
decreasing  vigor  until  the  present  day.  From  the  nature  of  the  circum- 

stances under  which  these  rocks  were  deposited  but  few  fossils  will  be 
expected,  and  yet  there  are  some  interesting  facts  which  lead  to  the  belief 
that  not  a  few  organic  remains  now  entombed  in  these  strata  are  really 
the  relics  of  the  Pliocene  epoch  and  not  of  an  earlier  date.  For  a  more 
complete  elaboration  of  this  and  other  subjects  of  great  interest  con- 

nected with  this  group  the  reader  is  referred  to  the  dynamical  portion 
of  this  report. 

*  The  term  modified  will  be  a  convenient  one  to  apply  (as  in  the  case  of  drift  deposits) 
to  those  lake  or  stream  derjosits  which  have  been  re-arranged  by  aqueous  action,  after 
having  been  deposited  in  beds  by  eruption  from  volcanoes.  Unmodified  in  this  sense 
applies  to  beds  of  volcanic  sand  and  ashes  thrown  out  into  a  lake  without  subsequent 
re-arrangement. 
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CONCERNING   THE   AGE   OF   THE   COAL   OR  LIGNITE   GROUP. 

It  is  not  pretended  that  the  true  horizon  of  the  contested  coal  series  is 
to  be  settled  by  the  scraps  of  evidence  which  are  now  brought  together, 
nor  is  it  probable  that  the  little  that  the  author  can  present  in  the  shape 
of  newly  obtained  facts,  will  materially  aid  in  promoting  a  decision  of 
the  mooted  question.  The  least  that  can  be  done,  however,  is  to  place 
on  record  the  field-notes  of  the  writer,  as  far  as  they  may  bear  upon  the 
subject,  and  to  show  the  grounds  upon  which  they  have  been  referred 
to  the  Cretaceous  epoch  in  this  report.  It  would  be  presumptuous  to  at- 

tempt, from   so  few  opportunities  of  observation,  to  solve  a  problem 
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the  thoughtful  consideration  of  the  ablest  minds 
settlement.  It  will,  therefore,  not  be  expected  that 
treated  here,  except  with  extreme  brevity. 
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The  investigations  of  Clarence  King,  in  particular,  have  shown  that 
the  westward  continuation  of  the  known  Tertiary  strata  of  the  Green 
River  Basin  is  in  a  series  of  broad  folds,  and  that  the  beds  do  not  lie 
horizontally,  as  is  the  case  farther  east.  It  has  also  been  determined 
that  the  Eocene  series  is  there  unconformable  to  the  underlying  coal 
group,  while  the  latter  rests  conformably  upon  the  rocks  of  undoubted 
Cretaceous  age.  Again,  the  formation  of  the  coal  was  begun  during  the 
Cretaceous  epoch,  probably  while  the  Rocky  Mountains  were  slowly  ris- 

ing, and  several  lignite  beds  were  deposited  during  the  marine  era.  It 
is  not  difficult  to  believe  that  the  elevation  of  a  prominent  chain  in  the 
eastern  ocean,  which  then  beat  upon  the  flank  of  the  Wahsatch,  would 
gradually  cut  off  the  Green  River  Basin  from  free  communication  with 
the  sea,  causing  it  to  be  occupied  by  a  brackish-water  estuary,  while 
marine  deposits  were  still  accumulating  in  the  east;  for  it  must  be 
borne  in  mind  that  the  Unitah  Mountains  then  existed  as  a  prominent 
range,  as  remarked  by  Clarence  King.  Continued  gradual  elevation 
would  finally  completely  shut  off  the  estuary  basin  from  the  ocean  by 
raising  it  higher,  when  the  liquid  contents  would  gradually  become 
fresh,  provided  that  the  outlet  was  not  closed,  as  would  probably  be  the 
case,  the  elevation  being  gradual.  The  three  accompanying  sections 
will  show  the  idea  more  clearly,  although  some  of  the  beds  are  neces- 

sarily represented  as  unconformable  because  it  is  impossible  to  show  in 
a  drawing  the  gradual  nature  of  the  upheaval.  Subsequent  to  the  de- 

position of  the  fresh-water  beds  here  referred  to  the  Cretaceous,  the 
whole  series  was  disturbed  westward,  and  the  Tertiaries  were  afterward 
unconformably  deposited  upon  them.  The  question  must  at  length  be 
decided  upon  the  evidence  furnished  by  the  organic  remains,  no  doubt ; 
but  in  the  absence  of  conclusive  evidence  of  this  nature,  it  is  not 
unreasonable  to  suppose  that  such  marked  physical  changes  as  took 
place  after  the  deposition  of  the  fresh-water  beds  which  underlie  the 
Green  River  group,  would  have  been  unnaturally  local  if  they  had 
transpired  between  two  of  the  fresh-water  sub-epochs  of  the  Tertiary 
period.  It  would  certainly  be  difficult  to  account,  for  the  deposition  of 
the  estuary  beds  in  the  Green  River  Basin  without  the  existence  of  a 
sea  to  the  eastward  at  nearly  the  same  level,  and  in  view  of  all  the  facts 
thus  far  collected,  to  the  writer  at  least,  the  belief  that  the  coal-group 
is  of  Cretaceous  date  seems  much  less  difficult  to  support  than  the 
opinion  that  the  strata  were  formed  during  the  Eocene  epoch. 

It  is  unnecessary  to  make  more  special  mention  of  the  coal-beds 
which,  it  has  been  previously  observed,  are  exposed  in  the  canon  of 
Buffalo  Fork  of  Snake  River,  for  the  foregoing  remarks  are  largely 
based  upon  a  study  of  that  section,  and  no  special  features  have  been 
elicited  from  them. 

CHAPTER  V. 

STRATIGAPHY,  CONTINUED. 

Post-Tertiary  and  recent  Glacial  and  Champlain  epochs— Terrace  epoch. 

From  the  numerous  organic  remains  entombed  in  the  strata  of  the 
Eocene  epoch,  we  learn  that  the  climate  over  a  large  portion  of  the 
Rocky  Mountain  region  was  tropical .  or  subtropical;  but  the  gradual 
elevation  of  the  mountains  to  a  considerable  distance  above  the  sea 

level,  with,  perhaps,  other  causes  now  too  little  understood,  produced 
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also  more  or  less  gradual  changes  in  the  climatic  conditions.  Hence  we 
find  that  the  plants  and  other  relics  collected  from  the  Miocene  beds 
indicate  a  climate  cooler  than  that  of  the  Eocene  epoch,  though 
milder  than  that  of  the  present  day.  This  condition  of  things  con- 

tinued with  little  apparent  change  during  the  Pliocene  epoch,  or 
until  near  its  close.  In  Eocene  times  there  roamed  over  the  western 
continental  hills  and  plains  vast  numbers  of  peculiar  mammals,  and 
in  the  dense  forests  innumerable  birds  filled  the  air  with  sonorous  notes, 
while  reptiles  of  the  most  varied  forms  sought  the  darker  recesses  of 
the  murky  swamps,  and  fishes  and  molluscs  in  wonderful  variety  in- 

habited the  great  fresh -water  lakes.  Then  was  presented  a  scene  in 
many  respects  similar  to  what  may  now  be  viewed  in  some  of  the  more 
elevated  portions  of  the  tropics  where  lakes  abound,  but  on  a  scale  more 
vast  than  has  ever  been  witnessed  by  human  eyes.  The  "  struggle 
for  existence,"  ever  more  severe  in  tropical  regions  than  in  milder 
climes,  resulted  in  the  destruction  of  millions  upon  millions  of  indi- 

viduals, the  remains  of  which,  as  Dana  remarks,  are  now  coming  to  a 
new  "  existence"  through  the  researches  of  our  eminent  paleontologists. 
Slowly  but  steadily  the  growing  severity  of  the  climate  doubtless  com- 

pelled the  dominant  forms  to  maintain  their  positions  by  successively 
more  vigorous  contests  until  they  were  finally  compelled  to  seek  the 
lower  latitudes  nearer  the  sea-level,  and  finally  to  succumb  to  their  in- 

evitable fate  when  the  climate  had  reached  the  climax  of  severity, 
thus  forcing  them  into  a  small  area  southward.  Dr.  Newberry  (Hay- 
den's  Eeport  on  Wyoming,  1870,  p.  337). has  well  suggested  that  ex- 

posure to  such  vicissitudes  would  have  less  effect  upon  some  of  the  more 
hardy  plants  than  with  animals,  on  account  of  the  smaller  space  re- 

quired by  the  former  for  support;  hence,  as  he  concludes,  the  cause  of 
the  greater  similarity  of  our  flora  than  of  our  fauna  to  that  of  the  Mio- 

cene epoch.  The  rise  of  the  land  continued  during  the  Pliocene  epoch, 
and  the  more  elevated  lakes  were  gradually  drained,  thus  adding  to  the 
increasing  rigor  of  the  climate.  There  are  probably  few  who  will  in- 

sist, after  a  careful  study  of  the  facts,  that  the  period  of  extremely  low 
temperature  which  undoubtedly  succeeded  the  Pliocene  epoch,  was 
wholly  the  outcome  of  the  mountain  elevation.  However  this  may  be, 
this  is  not  the  place  for  discussing  the  influence  of  cosmical  causes  in 
bringing  about  the  results  which  followed.  We  will,  therefore,  turn  our 
attention  directly  to  the  main  features  of  the  deposits  of  the  more 
modern  periods,  without  here  entering  deeply  into  the  subject  of  the 
forces  employed  in  their  accumulation. 

POST-TERTIARY,  OR  QUATERNARY  SYSTEM. 

We  have  now  reached  a  point  in  geological  history  beyond  which  it 
will  be  impossible  to  divide  the  separate  formations  into  so  many  dis- 

tinct and  related  groups,  ami  we  shall  find,  as  we  proceed,  that  we  have 
entered  upon  the  discussion  of  a  series  of  events  of  a  more  modern 
character  than  those  which  have  preceded,  many  of  which  still  continue 
with  diminished  energy  and  effect.  The  close  of  the  Pliocene  epoch 
left  the  country  in  the  neighborhood  of  the  mountains  in  a  partially 
exposed  condition.  During  all  the  previous  periods  erosion  had  taken 
place  upon  a  grand  scale,  but  the  material  transported  had  been  only 
removed  to  short  distances  from,  the  mountain  eminences,  and  it  was 
then  accumulated  at  their  bases  in  such  a  manner  as  to  add  largely  to 
the  elevations  of  the  surrounding  plateaus.  The  streams  were  so  small 
and  so  swollen  at  intervals  by  large  lakes,  not  remarkably  high  above 



RECONNAISSANCE    OF    NORTHWESTERN    WYOMING,  13$ 

the  level  of  the  sea,  that  their  erosive  power  was  comparatively  alight 
except  for  short  distances.     It  is  probable  that  the  lakes  were  fed  by 
numerous  small  tributaries  from  all  sides,  rather  than  by  one  large  iulel 
receiving  the  contributions  of  many  branches. 

The  draining  of  the  lake  basins,  and  the  elevation  of  the  land,  wiii 
the  accompanying  decrease  of  temperature,  would  increase  the  amount 
of  erosion  by  giving  greater  slope  to  the  surface,  and  by  combining 
more  extensively  into  river-systems  the  hitherto  independent  streams. 
This  would  also  be  facilitated  by  the  precipitation  of  the  moisture  as 
snow  in  the  place  of  rain,  as  before.  Such,  in  brief,  were  the  conditions 
at  the  close  of  the  Pliocene  epoch. 

GLACIAL  AND   CHAMPLAIN   EPOCHS. 

Evidences  are  not  rare  in  the  west,  north  of  the  41st  parallel  at  least, 
of  the  former  existence  of  a  period  during  which  there  occurred  the 
principal  phenomena  which  have  had  such  an  important  influence  in 
shaping  the  surface-features  eastward.  However  difficult  it  may  be  to 
fully  account  for  the  important  climatic  changes  which  succeeded  the 
Tertiary  period,  there  is  now  no  reason  to  doubt  that  the  Pleistocene,  or 
Post-tertiary  period,  was  opened  by  an  epoch  of  frigidity  with  a  climate 
similar  to  that  of  the  subarctic  regions  at  present.  In  seeking  for  the 
causes  of  such  an  apparent  difference  in  temperature  between  these  con- 

tiguous eras,  it  is  necessary  to  bear  in  mind  the  fact  that  the  cold  of 
the  glacial  epoch  was  universal  over  the  northern  portion  of  our  globe ; 
hence  it  is  unnecessary  to  suppose  that  that  portion  of  the  Rocky  Moun- 

tain region  lying  south  of  the  forty-fifth  parallel  was  elevated  much,  if 
any,  higher  above  the  level  of  the  sea  than  in  the  Pliocene  epoch,  for 
the  extreme  severity  of  the  climate  farther  north  would  have  had  a 
chilling  influence  upon  the  temperature  in  the  lower  latitudes.  Judg- 

ing from  the  observations  of  others  southward,  it  is  concluded  that  the 
lower  limit  of  the  ancient  glaciers  of  this  age  in  the  west  was  not  far 

from  its  latitude  in  the  east,  L  e.,  about  39°  8".,  or  in  Colorado,  near  the latitude  of  Pike's  Peak. 
Inasmuch  as  the  drift-deposits  in  many  portions  of  the  Rocky 

Mountain  chain  are  often  of  comparatively  small  extent,  and  usually 
bear  evidence  of  trausport  for  short  distances  only,  it  would  seem  that 
the  glaciers  from  which  they  came  were  more  local  in  character  than  were 
those  which  then  existed  farther  to  the  east.  Dr.  Hayden,  whose  oppor- 

tunities of  observation  have  been  very  extended,  has  repeatedly  re- 
marked in  his  reports  that  he  has  "  never  been  able  to  find  any  evidence 

in  the  Rocky  Mountain  region  of  what  is  usually  termed  a  northern 
drift." 

There  is,  however,  little  doubt  that  the  glacial  deposits  in  this  section 
are  synchronous  with  those  which  exist  in  the  east,  and  it  is  the  opinion 
of  the  present  author  that  the  causes  of  the  actual  differences  can 
mostly  be  explained.  This  will  be  rendered  more  plain  as  we  proceed ; 
but,  first,  it  will  be  well  to  take  a  cursory  glance  at  the  deposits  as  they 
occur  in  Western  Wyoming. 

In  passing  southward  from  Fort  Bridger  toward  the  Uintah  Moun- 
tains, the  buttes  are  frequently  found  covered  with  small  fragments  of 

various  rocks,  which  are  quite  firmly  imbedded  so  as  to  resemble  a  varie- 
gated pavement.  Many  of  them  represent  the  more  recent  formations, 

being  largely  siliceous,  and  these  may  owe  their  present  position  to  the 
action  of  water,  or  other  causes,  not  entirely  during  the  glacial  period, 
which  is  probably  the  case  when  found  upon  the  terraces  of  the  streams. 
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Associated  with  these  in  many  places,  however,  are  undoubted  drift- 
pebbles,  composed  of  materials  from  the  earlier  strata,  and  deposits  of 
the  finer  and  coarser  mixed  gravels  of  considerable  thickness  are  not 
infrequently  exposed  along  the  banks  of  the  streams.  The  remarkable 
extent  of  the  erosion  over  the  Green  River  Basin,  and  its  relations  to 
the  surrounding  mountains,  make  it  unsafe  to  generalize  upon  all  the 
phenomena  of  the  Drift  period  in  this  section,  without  extended  obser- 

vation of  the  facts ;  but  it  may  be  said  that  the  features  already  men- 
tioned rapidly  increase  in  importance  as  the  Uintah  Mountains  are 

approached,  showing  clearly  that  much  of  the  material  was  transported 
from  that  direction.  Much  of  the  structure  of  the  Uintah  range, 
particularly  near  the  line  of  junction  between  the  tilted  strata  and  the 
nearly  horizontal  Tertiary  beds,  is  obscured  by  very  thick  deposits  of 
drift  material,  and  the  harder  formations  of  the  outlying  ridges  have 
been  eroded  into  rounded  hills  by  glacial  agency,  as  is  shown  by  the 
quantities  of  bowlders  which  are  strewn  over  their  summits  and  down 
their  sides. 

Northward  from  Fort  Bridger  the  drift-deposits  seem  to  thin  out, 
and  finally  almost  to  disappear  until  pebbles  of  the  metamorphic  series 
begin  to  be  seen  beyond  Green  River,  and  they  gradually  increase  in 
size  and  amount  northward  to  South  Pass,  in  the  vicinity  of  which  some 
of  the  rounded  hills  of  Pliocene  strata  are  covered  with  numerous  heavy 
bowlders.  One  mile  south  of  Dry  Sandy  Creek  a  bowlder  thirty  inches 
in  diameter  was  observed  lying  over  beds  of  probably  Eocene  age, 
though  now  well  imbedded  in  the  soil.  The  water-divide  at  South 
Pass  is  composed  of  Pliocene  rocks,  which  were  deposited  in  a  lake 
which  covered  the  upturned  edges  of  the  metamorphic  group,  and  it  is 
evident  that  the  erosion  of  the  valley  of  the  Sweetwater,  in  at  least  a 
portion  of  its  extent  at  this  point,  was  accomplished  during  the  glacial 
epoch,  for  the  stream  has  since,  in  some  places,  cut  its  way  through  the 
drift-deposits.  Over  the  district  from  South  Pass  to  Camp  Stambaugh, 
the  erosion  has  been  great,  and  numerous  local  valleys  have  been 
formed,  many  of  which  are  now  filled  in  with  moraine-deposits,  or  occa- 

sionally with  modified  drift.  Bowlders  are  scattered  over  the  surface  in 
many  places,  but  they  are,  perhaps,  less  numerous  than  migjit  be  ex- 

pected. Between  South  Pass  City  and  Camp  Stambaugh,  particularly 
near  Atlantic  City,  a  very  fine  road  has  been  laid  out  through  the  accu- 

mulations of  the  fine  material,  and  over  several  quite  large  moraines. 
Much  drift,  composed  of  quartz,  quartzites,  and  a  great  variety  of 

fragments  of  the  metamorphic  rocks,  largely  covers  the  slopes  of  the 
hills  above  Beaver  Creek.  The  two  forks  of  Twin  Creek  are  separated 
by  part  of  a  moraine,  jutting  out  from  the  hills  in  a  direction  nearly 

northeast,  (N.  40°  E.)  Deep  Creek  Valley  (Red  Canon,  see  Fig.  4,) 
was  probably  cut  during  this  epoch,  and  it  was  then  partially  filled 
with  the  detritus  of  the  Triassic  brick-red  sandstones,  which  was  modi- 

fied by  the  action  of  the  water.  Between  the  Little  Popo-Agie  and 
the  North  Fork  of  the  Popo-Agie  River  erosion  has  been  extensive, 
and  heavy  drift  deposits  occur.  The  same  may  be  said  of  the  coun- 

try lying  between  North  Fork  and  Camp  Brown,  where  these  fea- 
tures are  noticeable  on  a  larger  scale.  On  the  trip  from  Camp  Brown 

to  Chimney  Rocks,  described  in  Chapter  I,  the  evidence  of  ancient 
glacial  action  was  abundant.  At  intervals  along  the  northeastern 
slope  of  the  Wind  River  Mountains,  the  various  streams  emerge  from 
the  mountains  through  narrow  canons  with  nearly  vertical  walls  hun- 

dreds of  feet  in  height,  but  an  examination  of  the  country  inside  of 
the  great  ridge  of  limestone  of  the  Carboniferous  age  shows  that  each 
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of  tbese  canons  receives  the  accumulated  waters  of  several  prominent 
tributaries  which  rise  in  the  mountain  nucleus  far  to  the  northward  or 
southward.  Moreover,  the  higher  points  of  the  nucleus  stand  as  islets 
hundreds  and  often  thousands  of  feet  above  th 
sources  of  the  streams  at  their  base.  Clearly, 
then,  we  have  here  complete  proof  of  an  amount 
of  erosion  since  the  elevation  of  the  range  which, 
without  this  evidence,  would  seem  almost  incred- 

ible. But  this  is  but  a  small  part  of  it,  for  there 
are  in  this  section  magnificent  and  extensive 
parks;  long  and  high  moraines,  composed  of 
huge  granitic  bowlders,  stretch  like  vast  walls 
across  the  way,  with  intervening  lakes  or  ponds ; 
scattered  bowlders  of  other  material,  and  im- 

mense blocks  of  the  tougher  sedimentary  strata 
of  Silurian  age,  are  to  be  seen  in  the  greatest  pro- 

fusion ;  yawning  chasms  many  hundreds  of  feet 
in  depth  have  been  scooped  out  of  the  very  sum- 

mits of  the  highest  ridges,  and  the  numerous 
water-courses  now  follow  channels  which  they 
could  never  have  cut  for  themselves. 

The  deposits  of  the  drift  are  in  general  abun- 
dant across  the  Wind  River  plateau,  decreasing 

in  amount  toward  the  main  stream  until  an  in- 
crease is  again  apparent  upon  approaching  the 

Owl  Creek  Mountains.  Northward  from  Camp 
Brown  the  coarser  bowlder  ingredients  are  more 
common,  and  the  streams  which  flow  out  from 
the  Wind  River  range,  including  Bull  Lake  Fork, 
are  often  seen  passing  directly  to  the  main  river 
by  continuous  canons,  at  right  angles  to  the 
trend  of  the  mountains.  Such  streams  are  usu- 

ally bounded  by  heavy  deposits  of  drift-bowlders, 
composed  of  granitic  and  metamorphic  rocks 
from  the  nucleus  of  the  Wind  River  range.  Fre- 

quently these  accumulations  are  found  filling- 
large  hollows  which  had  been  previously  eroded 
in  the  Tertiary  and  lower  stratified  rocks,  and  in 
one  case  the  valley  of  Wind  River  has  been  cut 
for  some  distance  through  an  extensive  deposit 
of  this  nature.  This  is  shown  in  Fig.  12,  which 
represents  a  section  across  the  main  stream,  be- 

tween the  mouths  of  North  Fork  and  a  smaller 
stream  froni  the  right  bank  a  short  distance 
above. 

Passing  up  the  Wind  River  Yalley  from  this 
point  the  materials  are  found  to  become  gradually  finer,  with  occasional 
exposures  along  the  river-banks  of  some  modified  drift.  The  materials 
also  appear  to  change  character  somewhat,  and  to  partake  more  of  the 
nature  of  the  volcanic  rocks  of  the  Sierra  Shoshone. 

To  return  to  the  Owl  Creek  range  :  The  evidences  of  glacial  action  are 
not  rare,  and  the  erosion  and  deposits  of  this  epoch  have  greatly  added 
to  the  complications  in  the  structure  of  the  outlying  ridges.     It  would 
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appear  that  the  greater  effect  has  been  produced  upon  the  northern 
slope,  although  it  is  often  much  less  rugged  than  upon  the  southern  side. 
As  good  a  place  as  could  be  desired  for  the  study  of  the  dynamics  of 
the  early  Quaternary  period  is  the  region  inclosed  by  the  trail  of  our 
party  during  the  two  months'  absence  from  Gamp  Brown.  The  remark- 

able canon  of  the  main  stream  of  Owl  Creek,  far  more  deserving  of  the 
name  of  river  than  three-fourths  of  the  larger  streams  of  the  district, 
now  undoubtedly  marks  the  course  of  a  former  glacier  of  great  power, 
for  the  remains  of  the  ancient  drift-deposits  are  abundantly  exposed  in 
many  places  along  its  borders,  where  they  have  been  cut  through  by 
the  stream.  The  same  may  be  said  of  many  other  channels  originating 
in  the  Sierra  Shoshone,  and  in  lesser  degree  of  nearly  all  the  minor  or 
secondary  water-courses,  but  it  is  only  when  we  pass  across  to  the  main 
upper  tributaries  of  Snake  Eiver  that  we  can  form  an  adequate  idea  of 
the  enormous  amount  of  the  material  which  must  have  been  worn  away 
during  the  glacial  era.  In  numerous  places  between  the  Two  Ocean 
Pass  and  the  Togwote  Pass,  the  finer  materials  of  the  drift  are  well 
exposed  in  sections  along  the  streams,  showing  that  a  formation  at  least 
500  feet  in  thickness  was  deposited  during  this  epoch. 

The  study  of  the  Rocky  Mountain  drift,  when  it  can  be  entered  upou 
without  special  regard  to  other  subjects,  will  fully  reward  those  who 
may  undertake  it.  It  would  greatly  exceed  the  limits  of  this  work  to 
attempt  anything  like  a  complete  discussion  of  its  history,  and  the  most 
that  can  now  be  done  is  to  give  very  briefly  an  outline  of  the  author's 
conclusions  so  far  as  they  seem  warranted  by  the  facts.  We  must  be- 

lieve, from  the  enormous  thickness  of  the  Tertiary  strata  which  were 
deposited  at  the  base  of  the  higher  elevations,  that  the  denudation 
which  had  been  produced  at  the  beginning  of  the  Quaternary  period 
was  very  great,  and  this  view  is  well  corroborated  by  the  records  which 
have  come  down  to  us.  Before  the  close  of  the  Miocene  epoch  the  an- 

ticlinal of  the  Wind  Eiver  Mountains  had  so  far  been  eroded  that  the 

Sweetwater  Basin  then,  as  now,  formed  a  portion  of  the  Atlantic  drain- 

age system  ;  and  the  same  is  true  of  the  WTind  River  Basin.  The  Green 
River  Basin  during  at  least  the  latter  part  of  the  Eocene  epoch  was  oc- 

cupied by  a  lake  which  probably  shed  its  water  into  the  Uintah  Basin, 
though  by  a  different  channel  from  that  of  the  present  Green  River. 
The  existing  cations  through  the  hard  limestone  ridge  upon  the  north- 

eastern slope  of  the  Wind  River  range  were  doubtless  begun  during  the 
Cretaceous  period,  toward  its  close.  We  may,  then,  with  good  reason 
suppose  that  a  section  across  the  main  chain  at  the  beginning  of  the 
glacial  epoch  would  be  essentially  as  indicated  in  Fig.  13  by  the  broken 
line.  The  dotted  lines  may  be  taken  to  represent,  in  a  general  way,  the 
relative  positions  of  the  bed  of  the  main  branch  of  Little  Wind  River 
along  its  course  through  the  mountains,  though  it  is  obvious  that  this 
cannot  be  done  with  great  accuracy.  It  would  require  a  dozen  sections 
to  show  the  variations  in  the  transverse  outlines  of  this  range  at  differ- 

ent points,  but  it  is  believed  that  the  most  prominent  features  are  fairly 
exhibited  in  the  accompanying  figure.  Leaving  the  reader  to  supply 
the  details  of  the  argument  from  the  facts  which  have  already  been  given, 
it  may  be  remarked  that  the  conclusion  seems  natural  enough  that  the 
main  glacier  of  this  region  followed  a  course  very  nearly  coincident  with 
the  axis  of  the  range,  probably  gradually  increasing  in  size,  from  a  mere 
cap  at  the  summit  until  it  had  spread  so  as  to  fill  a  large  portion  of  the 
space  between  the  flanking  Carboniferous  ridges,  thus  wearing  for  itself 
an  irregular  channel  in  a  southeasterly  direction.  At  various  points 
along  its  sides  the  material  inclosed  in  the  ice  was  separated  from  the 
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main  glacier  and  carried  down  into  the  plains  and  distributed.  There 
is  also  some  reason  for  believing  that  the  northeastern  slope  of  the 
mountains  was  in  many  places  denuded  by  glacial  action  so  as  to  leave 
small  lakes  outside  of  the  limestone-ridge,  or,  perhaps,  one  or  more 
larger  lakes,  with  very  irregular  outline,  and  quite  uneven  bottom,  in 
which  the  bowlders  and  finer  material  were  deposited.  Be  this  as  it  may, 
there  is  abundant  evidence  that  the  glacier  escaped  over  this  edge  of 
the  range  at  several  points. 

For  my  own  part,  after  the 
careful  review  of  a  large 
number  of  facts,  collected  at 
every  point  along  our  route, 
I  am  disposed  to  regard  the 
period  of  drift- deposition, 
over  a  considerable  portion 
of  the  Rocky  Mountain  re- 

gion, as 
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made  up  of  two 
epochs,  and  it  is  highly 
probable  that  they  were 
nearly  synchronous  with 
the  Glacial  and  Ghamplain 
epochs  in  the  east.  This  view 
has  been  adopted  in  the  ar- 

rangement of  these  deposits 
in  the  Stratigraphic  Chart 
accompanying  Chapter  III. 
To  express  this  idea  more 
clearly,  but  much  too  briefly, 
it  is  probable  that  the  Plio- 

cene epoch  was  followed  ill 
this  section  by  a  gradual 
diminution  of  heat,  which 
caused  the  lower  limit  of  per- 

petual congelation  to  de- 
scend by  degrees  from  near 

the  summit  of  the  moun- 
tains. 
The  first  erosive  effects 

were  therefore  produced 
near  the  axes  of  the  ranges, 
and  the  courses  of  the  chan- 

nels produced  in  each  case 
would  very  largely  depend 
upon  the  surface  features, 
but  with  a  prevailing  south- 

ern direction.  At  first  one 
of  the  great  causes  of  glacier 
motion — the  difference  be- 

tween summer  and  winter 
temperature  — would  prob- 

ably be  almost  wanting,  but  this  would  also  continue  to  increase,  though 
perhaps  never  becoming  so  great  as  in  many  other  parts  of  the  country. 
For  a  long  time  the  erosion  0f  the  tilted  strata  remote  from  the  axes 
would  be  accomplished  by  water  from  the  melting  snows,  and  thus 
channels  would  be  cut  and  the  river-courses  upon  the  plains  would  be 
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marked  out.  As  the  snow-line  came  nearer  the  plains  the  glacial  action 
would  become  apparent  also ;  and  still  later  smaller  side- glaciers  would , 
doubtless,  partly  follow  the  larger  valleys  or  canons,  widening  them  and 
often  slightly  altering  their  courses.  Through  some  of  these  valleys 
and  in  places  over  the  ridges  through  which  the  water-caiions  had  been 
cut,  some  portions  of  the  main  glacier  would  finally  escape.  It  might 
happen  that  one  of  the  side-glaciers  would  dam  up  the  main  valley  be- 

low the  mountains,  forming  a  lake  above  itself,  which  would  distribute 
the  bowlders  and  finer  material  according  to  size.  In  places  along  the 
Wind  River  Valley,  above  Lake  Fork,  this  feature  is  displayed,  and 
elsewhere  in  the  narrower  portions  of  other  valleys.  Later  still,  the 
melting  of  these  ice-streams  gave  rise  to  accumulations  of  line  and 
coarse  materials  which  were  afterward  re-arranged  by  the  streams,  ac- 

cording to  the  force  of  their  currents,  in  the  upper  valleys  usually  being 
stratified  irregularly  as  modified  drift,  while  the  very  fine  particles  were 
often  carried  below  and  deposited  in  the  undrained  lakes. 

To  sum  up,  then,  it  is  the  author's  opinion  that  these  deposits  may  be 
conveniently  divided  into  two  groups,  sufficiently  distinct  in  character 
and  origin  to  warrant  the  belief  that  they  represent  the  two  eastern 
epochs,  generally  known  as  the  Glacial  and  the  Champlain — the  freez- 

ing and  the  thawing  eras,  as  they  may  not  inaptly  be  termed. 
During  the  freezing  or  Glacial  epoch,  glaciers  spread  widely  over  the 

more  elevated  portions  of  the  Rocky  Mountain  region,  and  the  effects 
produced  by  them  were  enormous,  but  mainly  local. 

The  general  direction  of  the  motion  was  from  the  northwest,  but 
greatly  modified  by  the  slopes  of  the  country.  Erosion  by  water  and 
ice  was  very  great,  and  in  some  places  immense  deposits  of  bowlders 
and  detritus  were  formed. 

The  deposits  which  I  have  referred  to  the  Champlain  epoch  may  be- 
long in  part  to  the  Glacial  epoch,  for  it  can  hardly  be  said  that  it  is 

proper,  in  all  cases,  to  separate  these  eras.  All  over  the  Green  River 
Basin,  in  the  Wind  River  Valley,  and  elsewhere  upon  the  plains,  away 
from  the  mountains,  the  materials  of  the  drift  are  widely  but  thinly 
scattered,  the  particles  gradually  increasing  in  size  as  the  mountains 
are  approached.  Thus,  fine  pebbles  of  red  sandstone  from  the  Wah- 
satch  or  the  Uintah  range,  tweuty  to  fifty  miles  distant,  may  be  ob- 

tained from  the  summits  of  some  of  the  higher  benches  north  of  Fort 
Bridger,  and  the  metainorphic  series  of  the  Wind  River  range  begins  to 
be  represented  before  these  disappear.  Clearly  these  are  not  the  direct 
products  of  a  glacier,  but  the  facts  would  seem  to  indicate  deposition  by 
re-arrangement  in  the  waters  of  a  shallow  lake,  as  Hayden  has  remarked. 
The  agency  of  small  icebergs  might  be  suspected,  but  the  arrangement 
of  the  materials  according  to  size  is  too  regular  for  the  support  of  that 
supposition.  The  large  isolated  bowlder  noticed  south  of  Dry  Sandy 
Creek,  with  some  others  nearer  the  mountains,  may  have  been  thus 
transported  for  a  short  distance,  but  these  are  quite  exceptional.  The 
principal  reason  which  can  at  present  be  offered  for  referring  these  ac- 

cumulations in  the  Green  River  Basin  to  the  Champlain  epoch  is,  per- 
haps, not  very  conclusive,  but  it  affords  some  little  ground  for  such  a  pro- 

visional classification.  It  is  this  :  If  the  lake  over  the  bottom  of  which 

they  were  spread,  had  existed  during  the  glacial  epoch,  it  is  but  reason- 
able to  suppose  that  in  this  long  period  of  time  a  considerable  thickness 

of  material  of  various  sizes  would  have  been  deposited  from  the  wear  of 
the  mountains,  but  this  has  not  been  observed ;  hence  it  is  probable  that 
this  lake  was  a  later  body  of  water  caused  by  the  melting  of  the  glaciers 
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upon  its  borders,  and  the  accumulation  of  morainal  debris,  which  were 
assorted,  as  it  were,  according  to  weight,  by  its  waters.  But  there  are 
other  deposits  of  greater  thickness  in  various  localities,  which,  by  their 
position  overlying  the  drift,  show  that  they  are  of  more  recent  date.  It 
is  impossible  to  do  more  than  to  enumerate  them  here.     They  are   

1.  Deposits  of  modified  drift  of  varying  thickness,  mostly  exposed 
along  the  banks  of  existing  or  ancient  streams. 

2.  Deposits  of  "  till,"  sometimes  of  great  thickness,  evidently  deposited 
during  the  melting  period  in  the  deeper  portions  of  the  lakes',  or  in  other more  local  lakes. 

3.  The  connection  of  the  graduated  drift,  as  it  may  be  called,  with  the 
other  Quaternary  deposits  in  the  Wind  River  Valley  renders  the  reference 
to  this  age  of  similar  accumulations  in  other  localities  more  probably 
correct. 

TERRACE  EPOCH. 

The  transition  from  the  Drift  era,  including  the  Glacial  and  Cham- 

plain  epochs,  to  the  succeeding  epoch  in  the  earth's  history,  was  certainly 
not  abrupt,  and  inasmuch  as  we  are  now  dealing,  as  in  the  whole  of  this 
chapter,  with  surface-formations  which  are  still  being  subjected  to  great 
changes  by  reason  of  their  exposure  to  destructive  agencies,  it  is  often 
difficult  to  determine  correctly  the  synchronism  of  results.  Moreover, 
the  forces  which  were  at  work  during  the  epoch  immediately  succeeding 
the  Drift  era  are  still  active,  and  many  of  them  had  produced  such  great 
effects  previous  to  the  Quaternary  period  that  the  glacial  denudation  was 
insufficient  to  eradicate  them.  There  is  no  lack  of  proof  that  the  pres- 

ent drainage-system  over  the  southern  portion  of  our  district  was  at 
least  outlined  as  early  as  the  close  of  the  Cretaceous  epoch,  while  over 
the  northern  portion  .changes  have  probably  been  produced  by  the  igne- 

ous outflows,  but  still  the  present  courses  of  the  streams  are  mainly 
through  channels  of  ancient  erosion.  But  even  in  these  regions  there  is 
enough  to  indicate  that  the  epoch  of  the  Champlaiu  deposits  was  followed 
by  a  period  during  which  the  valleys  were  cut  deeper,  apparently  by  a 
succession  of  impulses  imparted  to  the  streams,  and  the  records  of  this 
time  are  now  to  be  seen  in  the  form  of  terraces  which  more  or  less  regu- 

larly follow  the  general  courses  of  the  present  river-channels.  The  ero- 
sion of  the  valleys  by  the  stream  still  goes  on,  but  there  was  evidently 

a  long  era,  in  the  past  when  this  action  was  upon  a  grander  scale,  and 
to  this  indefinite  and  transitional  period  it  is  convenient  to  give  the  name 
of  Terrace  epoch. 

Concerning  the  causes  of  the  fluctuations  of  level  in  the  stream-beds, 
little  can  be  said  in  a  work  of  the  local  nature  of  this  report,  for  it  is 
necessary  to  accumulate  evidence  from  a  wide  extent  of  country,  in 
order  to  fairly  discuss  the  subject;  but  the  author  may,  perhaps,  be 
pardoned  for  the  expression  of  an  opinion  in  this  place,  not  hastily 
formed,  but  greatly  confirmed  by  observations  in  the  upper  valley  re- 

gions of  a  large  number  of  streams  during  our  trip.  There  are  yet  a 
large  number  of  geologists  who,  though  ever  ready  to  acknowledge  the 
inconceivable  length  of  geologic  time  when  found  necessary  to  explain 
many  phenomena,  are  still  prejudiced  to  the  old  theories,  which  refer 
all  great  changes  in  the  surface-features  of  the  earth  to  the  action  of 
internal  forces.  There  is,  however,  a  growing  conviction  in  numerous 
minds  that  this  is  a  serious  error,  and  it  is  the  candid  opinion  of  the 
writer  that  the  production  of  these  terraces,  except  in  rare  instances,  is 
very  largety  the  result  of  external  causes. 
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Many  interesting  varieties  in  the  forms  of  the  terraces  may  be 
observed,  some  of  which  will  be  again  referred  to  when  considering  the 
subject  of  erosion.  A  few  only  of  the  more  common  examples  will  be 
mentioned  here.  In  many  portions  of  the  Green  River  Basin,  particu- 

larly in  sections  in  which  the  lower  or  Green  River  group  is  the  surface- 
formation,  the  approach  to  the  larger  streams  upon  each  side  is  made 
over  a  succession  of  extensive  and  quite  regular  terrace-benches;  and 
in  some  places  the  same  regularity  is  noticeable  in  the  minor  valleys. 
Elsewhere  in  this  basin,  and  perhaps  much  more  commonly,  the  surface 
of  the  terraces  bordering  ancient  streams  has  been  much  chauged,  so 
that  it  is  not  always  an  easy  matter  to  determine  their  courses.  Fine 
examples  of  regular  benches  are  also  to  be  seen  in  the  Wind  River  Val- 

ley and  in  other  places  away  from  the  mountains. 
Even  in  the  gorges  of  the  streams  issuing  from  the  rugged  Sierra 

Shoshone,  this  structure  is  often  observable,  though  now  much  obscured 
by  the  growth  of  trees.  In  the  valley  of  the  Yellowstone  River,  at 
many  points,  the  terraces  can  be  readily  made  out,  but  their  surface  is 
largely  scored  by  gulleys,  which  cause  them  to  appear  less  regular  than 
they  really  are.  One  of  the  best  places  for  the  study  of  the  effects  of 
running  water  upon  the  beds  of  streams  is  the  section  of  country  be- 

tween the  Two-Ocean  Pass  and  Togwote  Pass,  where  there  is  probably 
as  much  variety  in  the  results  as  could  well  be  found  over  an  equal  area 
elsewhere. 

HUMAN  PERIOD. 

The  close  of  the  Terrace  epoch  brings  down  the  history  of  the  earth 
to  a  time  when  the  present  conditions  were  in  force,  and  the  changes 
which  have  since  taken  place  are  of  comparatively  slight  extent, 
although  much  has  been  done  in  the  way  of  denudation,  transportation, 
and  deposition,  from  which  important  local  formations  have  not  unfre- 
quently  resulted.  Some  very  prominent  recent  deposits,  which  have 
been  in  process  of  formation  during  several  of  the  preceding  epochs, 
have  been  lightly  passed  over,  that  their  history  may  be  more  clearly 
elucidated  by  comparison  with  similar  action  now  in  progress.  Such 
are  the  hot-spring  and  geyser  deposits,  many  of  which  doubtless  origi- 

nated long  before  the  present  epoch,  but,  being  now  active  and  of  special 
interest  from  their  comparative  rarity,  it  has  been  thought  desirable  to 
devote  one  or  more  chapters  to  their  exclusive  consideration.  It  is  also 
proposed  in  succeeding  chapters  to  treat  as  completely  as  opportunity 
will  allow  of  the  forces  or  causes  which  have  produced  the  effects  pre- 

viously discussed.  It  is  consequently  unnecessary  to  speak  very  fully 
of  the  remaining  general  deposits  of  the  human  period  which  exist  in 
the  district  under  consideration,  for  they  are  almost  entirely  the  direct 
results  of  local  action,  which  can  usually  be  traced  with  little  difficulty. 
The  so-called  alkali  deposits,  and  the  rather  common  dunes,  mounds, 
and  furrows  of  wind-blown  sand,  will  each  receive  due  attention  in  the 
part  of  the  work  devoted  to  dynamical  geology,  and  this  passing  allu- 

sion must  here  suffice.  The  same  remark  may  be  made  concerning  the 
prehistoric  and  other  relics,  which  will  receive  special  mention  beyond. 
There  are  not  a  few  other  topics  also  about  which  much  of  interest  and 
importance  might  be  written,  such  as  come  more  properly  within  the 
scope  of  the  science  of  zoology.  These  also  must  be  left  for  review 
in  another  portion  of  the  report,  and  this  chapter  may  appropriately 
conclude  with  some — 
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GENERAL  REMARKS  ON  THE  POST-TERTIARY  AND  HUMAN 
PERIODS. 

Whatever  may  have  been  the  cause  of  the  cold  of  the  glacial  epoch, 
there  can  he  but  little  doubt  that  by  some  means  the  northern  portion 
of  the  continent  was  raised  to  a  considerable  height  above  the  level  of 
the  sea  during  the  period  of  its  continuance.  The  resulting  glaciers 
extended  far  to  the  southward,  causing  great  erosion  of  the  surface  over 
a  very  wide  area,  but  the  effects  produced  near  the  summit  of  the  Rocky 
Mountains,  though  frequently  of  much  importance,  were  usually  of  a 
local  character.  The  general  course  of  the  motion  of  the  ice-sheet 
between  the  forty-first  and  the  forty-fifth  parallels  was  about  southeast, 
varying  according  to  circumstances  to  a  greater  or  less  degree.  It  may 
be  suggested — the  writer  is  not  sufficiently  familiar  with  the  facts  far- 

ther south  to  offer  it  as  a  confirmed  opinion — that  the  cause  of  the  local 
nature  of  the  deposits,  resulting  from  comparatively  slight  glacier  mo- 

tion, was  the  gradual  change  of  climate  after  the  Pliocene  epoch.  In 
other  words,  if  the  decrease  of  temperature  was  almost  wholly  owing  to 
the  slow  approach  of  glaciers  from  the  north,  we  will  suppose  that  the 
Wind  River  Mountain  glacier,  for  instance,  did  not  fairly  begin  its 
erosive  action  until  one-third  of  the  glacial  epoch  had  elapsed ;  that  is 
to  say,  one-third  of  the  whole  time  during  which  the  bulk  of  the  glacier 
existed  in  the  north.  Now,  we  know  that  there  was  a  more  or  less  grad- 

ual reversal  of  these  conditions  during  the  Ohamplain  epoch,  and  it  may 
have  happened  that  the  climate  at  the  supposed  point  farther  north 
would  cause  the  glacier  there  to  continue  as  much  longer  as  it  had  before 
preceded  the  Wind  River  Mountain  ice-mass.  Thus  the  latter  would 
have  just  one  third  as  much  time,  with  much  less  force  for  the  perform- 

ance of  its  work  of  erosion  and  transportation.  Upon  this  supposition, 
it  is  not  necessary  that  the  effects  produced  should  be  found  to  decrease 
quite  gradually  as  we  go  southward,  for  the  amount  of  erosion  or 
transportation  effected  at  any  one  point  depends  quite  as  much  upon 
the  resistance  as  upon  the  power  employed.  The  author  must  not  be 
understood  to  imply  by  these  remarks  that  the  formation  of  the  more 
southern  portions  of  the  great  ice-sheet  was  separated  from  the  Pliocene 
epoch  by  a  greater  interval  of  time  than  was  the  case  farther  north, 
though  this  may  have  been  true.  In  such  a  case,  it  is  more  than  likely 
that  all  the  southern  Pliocene  beds  are  not  synchronous  with  what  might 
be  called  the  parachronous  beds  farther  north,  using  the  latter  term  in 
the  sense  of  beds  of  the  same  relative  age. 

The  Champlain  epoch,  as  a  whole,  was  one  of  relative  approach  of  the 
land  elevations  to  the  sea-level,  and  during  this  era  the  climate  gradually 
became  more  mild  from  the  diminished  amount  of  surface  above  the  sea. 
There  was  then  a  partial  return  toward  Lower  Tertiary  conditions,  and 
the  valleys  were  partially  filled  with  material  washed  from  the  deposits 
of  the  melted  glaciers,  which  was  afterward  partly  removed  by  the 
action  of  the  streams  during  the  Tertiary  epoch.  The  fauna  of  the  west 
became  enlarged,  and  finally  man  entered  upon  the  scene,  leaving  behind 
him  relics  of  his  rude  skill,  with  monuments  of  his  superstitions.  Pass- 

ing down  thus  through  the  prehistoric  period,  we  next  find  proofs  of 
the  existence  of  later  tribes,  who  have  left  us  far  too  little  of  themselves, 
and  by  degrees  we  come  to  the  present  Indian  families  spread  apart  by 
fortune  and  misfortune  until  their  tribal  relations  are  even  less  under- 

stood by  each  other  than  by  the  white  man  who  makes  them  his  study. 
Accompanying  man,  or  rather  accompanied  by  man,  in  his  nomadic 
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condition,  large  herds  of  ruminating  animals  next  crowd  the  plains, 
deriving  therefrom  their  sustenance.  With  remorseless  hand,  the  wily 
savage  drives  them  from  their  haunts,  and  in  a  few  short  years  spreads 
their  bones  far  and  wide  across  the  country.  Literally  exterminating  as 
he  goes,  for  a  brief  while  he  rules  supreme,  when,  pushing  eastward  to 
seek  the  food-supply  of  which  his  reckless  waste  has  deprived  him,  he  is 
met  by  other  tribes  more  savage  than  himself,  pressed  westward  by  a 
power  greater  than  hunger — the  onward  march  of  civilization.  Then 
begins  another  conflict,  and  the  records  which  have  hitherto  been  the 
property  of  the  geologist  and  the  archa3ologist  are  silently  placed  in  the 
keeping  of  the  historian,  where  w^e  must  leave  them. 

CHAPTER    VI. 

STRATIGRAPHY— RECAPITULATION. 

General  review,  with  economic  geology — Fort  Bridger  and  Uintah  Mountains — North- 
ward to  South  Pass  and  Camp  Stambaugh — Sweetwater  gold-mines — To  Camp  Brown 

and  across  Wind  River  Valley — Owl  Creek  Mountains — Sierra  Shoshone,  &c. — Yel- 
lowstone Park  and  return. 

It  is  only  intended  in  this  chapter  to  give  a  very  general  description 
of  the  geology  of  the  district  traversed  by  Captain  Jones  in  1873,  for  the 
benefit  of  those  who  may  require  a  concise  statement  of  the  facts  in 
local  order.  In  connection  with  this  review,  some  few  topics  bearing 
upon  the  economic  geology  of  the  region  will  also  be  very  briefly  consid- 

ered. Should  fuller  information  upon  any  special  subject  be  desired,  it 
will  usually  be  found  more  completely  discussed  in  another  portion  of 
the  report,  which  may  readily  be  ascertained  by  reference  to  the  alpha- 

betical index  at  the  close  of  the  work. 
From  Creston,  on  the  continental  divide,  at  an  elevation  of  7,030  feet 

above  the  sea,  the  traveler  on  the  Union  Pacific  Railway  passes  down 
to  the  valley  of  Green  River,  and  beyond  across  the  plains  to  the  Wah- 
satch  Mountains,  over  and  among  the  fresh- water  Tertiary  deposits  of 
the  great  Green  River  Basin,  striking  in  the  western  portion  the  tilted 
brackish  and  fresh- water  strata,  containing  large  deposits  of  coal,  which 
are  referred  in  this  report  to  the  Cretaceous  period.  Leaving  the  rail- 

road at  Carter  station,  nearly  sixty  miles  west  of  Green  River  City,  a 
wagon-road  is  found  running  eleven  miles  southward,  to  Fort  Bridger, 
which  pursues  au  undulating  course  over  successive  benches  of  the  low- 

est Tertiary  formation,  known  as  the  Green  River  group.  This  repre- 
sents the  Lower  Eocene  epoch  in  the  earth's  history,  and  is  well  exposed 

over  a  wide  extent  of  country. 

FORT  BRIDGER  AND  THE'  UINTAH  MOUNTAINS. 

Fort  Bridger  is  pleasantly  located  in  the  well-watered  valley  of  Black's 
Fork,  having  been  a  prominent  station  on  the  old  overland  stage-route 
to  California.  This  was  the  iuitial  point  of  ourreconuaissaiice  j  but  the 
writer  was  able  to  pass  in  review  the  country  southward  to  the  Uintah 
range,  which  forms  a  prominent  natural  boundary  in  this  section,  and 
it  will  be  well  to  notice  its  peculiarities.  South  of  west  from  the  Post, 
the  principal  feature  in  the  landscape  is  a  flat-topped  hill  or  bench,  called 
Bridger  Butte,  rising  to  a  height  of  more  than  seven  hundred  feet  above 
the  valley-level  at  the  Fort.     This  is  also  interesting  from  the  fact  that 



RF.CONXAISSANCE    OF    NORTHWESTERN    WYOMING.  145 

its  upper  portion  is  composed  of  mostly  arenaceous  beds  of  the  Uppei* Eocene  formation,  or  Bridger  group,  while  its  base  contains  more  cal- 
careous beds  of  the  Green  River  group.  The  Green  River  beds  arc  <\- 

posed  in  part  in  the  vicinity  of  Fort  Bridger,  and  to  some  extent  south- 
ward ;  but  as  we  pass  toward  the  mountains,  the  sandstones  and  t he- 

indurated  clays  of  the  Bridger  group  appear  at  the  surface,  and  finally 
entirely  conceal  the  underlying  formation.  Still  farther  south,  the  denu- 

dation has  been  less  effective,  and  a  great  thickness  of  the  Bridger  beds 
is  revealed  in  the  sides  of  the  buttes  and  benches.  In  some  places,  as  at 
the  locality  known  as  Grizzly  Buttes,  the  erosion  has  produced  remark- 

able forms,  and  the  argillaceous  strata  are  cut  through  so  extensively  as 
to  afford  numerous  exposures  of  their  fossil  contents,  which  are  very 
largely  made  up  of  the  remains  of  extinct  vertebrate  animals. 

The  Tertiary  beds  in  the  vicinity  of  the  mountains  dip  very  slightly, 

and  they  jut  against  the  northern  slope  of  the  Uintahs  in*a  manner which  plainly  indicates  that  they  were  deposited  after  the  upheaval  of 
that  range.  Thick  accumulations  of  the  fine  and  coarse  materials  of 
the  drift  are  so  common  that  the  structure  of  the  point  of  junction  is 
much  obscured  ;  but  examinations  of  sections  at  several  points  show  that 
the  sedimentary  rocks  to  the  close  of  the  Jurassic  period  were  repre- 

sented in  the  main  upheaval.  The  Mesozoic  rocks  seem  to  cover  the 
underlying  formations  to  a  greater  extent  in  the  Uintah  range  than 
is  common  in  the  Rocky  Mountain  system. 

Drift  is  abundant  and  coarse  toward  the  central  portion  of  the  Uintahs, 
somewhat  gradually  decreasing  in  size  and  quantity  northward.  It  is 
very  difficult,  however,  without  extended  examination,  to  determine  the 
amount  of  this  material  which  may  have  been  the  result  of  glacial  action 
in  the  Wahsatch  Mountains.  Accumulations  of  some  extent  exist  in 
the  vicinity  of  Fort  Bridger,  to  the  origin  of  which  a  hasty  review  of  the 
country  southward  furnishes  little  or  no  clew.  There  are  very  interest- 

ing questions  connected  with  the  history  of  similar  deposits  over  the 
whole  district,  which  deserve  careful  attention  in  the  future. 
The  return  from  the  mountains  is  much  more  satisfactory  to  one 

desirous  of  gathering  only  general  facts,  for  it  enables  the  observer  at 
many  points  to  obtain  views  of  the  country  extending  over  a  wide  area. 
The  traveler  across  the  Green  River  Basin  can  obtain  but  an  inadequate 
idea  of  the  vast  amount  of  erosion  which  has  taken  place  since  the  depo- 

sition of  the  horizontal  strata,  without  passing  down  through  the  valleys 
of  the  northward-bound  streams  from  the  present  summit  of  the  Bridger 
group  of  beds. 

FR03I  FORT  BRIDG-ER,  VIA  SOUTH  PASS,   TO   CA3IP   STAMBAUGH. 

Along  our  route,  the  Bridger  group  is  exposed  at  the  surface  over  a 
considerable  extent  of  country  northward  and  eastward  from  Fort 
Bridger,  and  numerous  isolated  buttes,  largely  composed  of  the  strata 
of  this  formation,  are  met  before  reaching  Little  Sandy  River,  while  a 
number  exist  beyond  this  point,  which  are  merely  capped  with  these 
beds.  Between  Bryan  and  Church  Buttes,  on  the  railroad,  there  is  an 
interesting  collection  of  buttes  which  are  weathered  into  forms  slightly 
resembling  the  Grizzly  Buttes,  but  much  less  crowded  and  irregular. 
The  Green  River  beds  are  exposed  beneath  the  Bridger  group  over  the 
whole  country  north  of  Fort  Bridger,  and  beyond  the  Little  Sandy  they 
are  at  the  surface  almost  to  Pacific  Creek.  This  formation  is  now  noted 

for  the  abundant  and  finely-preserved  remains  of  fishes  and  land-plants 
which  it  has  yielded,  particularly  in  the  railroad-cuttings  not  far 

H.  Ex.  285   10 
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from  Green  Eiver  City.  A  shale  highly  charged  with  petroleum  is  also 
found,  containing  the  remains  of  fishes.  This  was  met  upon  our  trip 

above  Bobinson's  Ferry  on  the  right  bank  of  Green  River.  Its  fuel- 
properties  are  fair,  but  no  economical  methods  of  utiliziugit  have  yet  been 
proposed  on  account  of  the  great  amount  of  waste  which  clogs  the  fur- 

nace and  smothers  the  fire.  It  is  not  probable  that  it  will  soon  be  brought 
into  use,  as  the  supply  of  better  material  near  at  hand  will  be  suificient 
for  all  demands  for  a  long  time. 

The  coal  of  this  country  occurs  in  a  group  which  underlies  the  fresh- 
water Tertiaries.  It  is  not  exposed  along  the  road  between  Fort 

Bridger  and  South  Pass;  but  it  is  worked  at  several  points  along  the 
railroad  east  and  west.  In  the  neighborhood  of  the  Wahsatch  Mount- 

ains, the  strata  are  much  tilted  and  the  coal  is  easily  reached.  East  of 
Green  Eiver  City,  the  coal-bearing  group  is  nearly  or  quite  conformable 
to  the  overlying  Tertiary  series,  and  is  occasionally  found  by  boring  at 
some  distance  beneath  the  surface.  East  of  the  continental  divide,  sim- 

ilar beds  underlie  a  large  area  of  the  country,  and  a  thriving  mining- 
town  has  sprung  up  at  Carbon  station,  half-way  between  Creston  and 
Laramie. 

Shallow- water  lacustrine  beds  of  the  Pliocene  epoch  are  seen  in  quan- 
tity near  Pacific;  Springs,  though  not  extending  far  southward  over  the 

plains.  These  have  spread  across  the  outlying  portions  of  the  meta- 
morphic  series  of  the  Wind  Eiver  Mountains  near  South  Pass,  and  they 
have  been  greatly  denuded  since  their  deposition.  Eemnants  are  now 
left  standing  in  the  shape  of  immense  buttes,  forming  prominent  laud- 
marks  to  the  traveler  in  this  region. 

Passing  northward  from  Fort  Bridger,  the  drift-material  thins  out 
gradually,  then  increases  by  degrees  until  it  is  rather  abundant  near 
South  Pass,  its  size  increasing  in  about  the  same  proportion.  Alkali 
deposits,  chalcedonic  masses  and  concretions,  deposits  of  gypsum  and 
calcite,  and  interesting  changes  in  the  minor  surface-features  by  wind 
and  water  action,  are  among  the  more  important  peculiarities  which 
claim  a  share  of  the  attention  of  those  who  shall  make  the  Green  Eiver 
Basin  the  field  of  geological  labors. 

The  low  divide  at  South  Pass  might  readily  be  crossed  without  being 
observed,  except  b}T  the  most  watchful  traveler ;  for  there  is  no  high 
ridge  to  mark  the  passage  from  the  Pacific  to  the  Atlantic  waters,  and 
the  change  in  direction  of  the  streams  upon  each  side  would  scarcely 
be  noticed,  unless  special  attention  were  given.  The  water-divide  is 
not  the  geological  divide,  or  axis  of  the  anticlinal,  which  is  situated 
some  little  distance  beyond,  and  is  often  lower  than  portions  outside  the 
nucleus  of  the  mountains.  It  will  thus  be  seen  that  the  Sweetwater 
Eiver  rises  upon  the  southwestern  slope  of  the  Wind  Eiver  range,  but 
cuts  its  way  across  to  join  the  Atlantic  water-system  without  escaping 
to  the  plains  of  the  Green  Eiver  Basin.  !N ear  the  point  at  which  the 
road  crosses,  it  runs  in  a  narrow  caiion  through  the  metamorphic  slates 
and  schists,  occasionally  meeting  with  a  swell  or  basin  filled  with  Plio- 

cene strata,  or  the  more  recent  accumulations  of  the  Post-Tertiary 
period.  Below  this  it  meets  with  the  fresh-water  sediments  of  a  lake 
wThich  existed  probably  in  the  Miocene  epoch,  occupying  what  is  now 
termed  the  Sweetwater  Basin. 

The  metamorphic  slates  pass  rather  gradually  through  the  common 
forms  to  the  granites,  which  compose  the  axis  of  the  Wind  Eiver  range, 
which  here  constitutes  the  main  crest  of  the  Eocky  Mountain  chain. 
The  geological  divide  is  crossed  before  reaching  South  Pass  City,  and 
it  is  here  compaiatively  low.     The  same  gradatious-in  the  metamorphics 
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are  noticed  beyond  in  reversed  order  until  the  overlying  sedimentary 
rocks  make  their  appearance  upon  the  northeastern  slope.  Quartz  and 
feldspathic  seams  are  abundant  upon  both  sides  of  the  anticlinal.  Heavy 
drift-deposits  fill  many  of  the  variously-eroded  valleys,  and  excellent 
roads  are  built  without  difficulty  on  this  account.  South  Pass  City  and 
Atlantic  City  are  located  in  deep  valleys  occupied  by  tributaries  of  the 
Sweetwater,  which  were  in  part  at  least  cut  out  during  the  Glacial 
epoch,  and  afterward  more  or  less  completely  filled  with  the  finer  drift- 
deposits,  probably  to  some  extent  during  the  Champlain  epoch.  The 
Pliocene  deposits  extend  to  a  remarkable  distance  over  the  metamorphic 
series,  being  discovered  where  wells  have  been  dug  in  places  where 
they  are  covered  by  the  drift,  as  at  Camp  Stambaugh,  which  is  almost 
directly  upon  the  divide  between  the  Sweetwater  River  and  Wind  River. 

SWEETWATER   GOLD-MINES. 

Some  opportunities  of  observation  having  occurred,  the  gold-mines 
of  this  section,  known  as  the  Sweetwater  mining  country,  were  exam- 

ined in  company  with  Captain  Jones,  with  as  much  care  as  time  would 
allow  It  should  be  here  stated  that  the  writer  is  greatly  indebted  to 
the  proprietors  of  the  mines  now  in  operation,  and  particularly  to  Mr. 
James  Smith,  of  Atlantic  City,  for  facilities  given,  in  every  case  very 
courteously  rendered  and  without  hesitation. 

The  gold  of  this  region  occurs  in  thick  veins  of  impure  quartz  among 
the  schists  and  gneissic  slates  of  the  northeastern  side  of  the  anticlinal. 
The  greater  portion  is  disseminated  through  the  matrix,  but  it  not  un- 
frequeutly  is  found  in  cavities  in  the  quartz  in  fair-sized  Hakes  or  scales. 
Silver  is  frequently  associated  with  it,  and  iron-pyrites  in  varying 
proportions  is  rarely  absent.  There  are  at  least  two  prominent  lodes, 
which  may  be  called  the  Cariso  and  the  Miners'  Delight.  The 
mining-section  is  locally  divided  into  two  portions,  known  as  the  Sho- 

shone and  the  Miners'  Delight  districts.  The  Shoshone  district,  in  par- 
ticular, has  been  the  scene  of  great  excitement,  and  signs  of  compara- 

tively recent  prosperity  are  evident  in  the  numerous  fine  dwellings, 
hotels,  factories,  and  other  concomitants  of  mining-settlements,  which 
mark  the  sites  of  the  now  deserted  Atlantic  and  South  Pass  cities.  The 
mines  have  not  been  exhausted,  and  some  are  yet  in  operation;  but  so 
far  as  could  be  learned,  the  entire  lack  of  capital  and  the  cost  of  trans- 

portation of  the  ore  to  points  where  it  can  be  worked,  have  caused  their 
gradual  abandonment  or  suspension.  The  small  number  of  remainin 
inhabitants  of  the  two  cities — not  more  than  thirty  in  all — are  very 
sanguine  of  ultimate  success,  and  it  is  quite  probable  that  a  railroad 
through  this  country  would  add  the  necessary  incentive  to  the  profita- 

ble development  of  these  mineral  resources. 
The  notes  upon  these  mines,  active  and  abandoned,  will  be  given  in 

order,  beginning  at  South  Pass  City,  in  the  Shoshone  district.  The 
natural  facilities  for  placer-mining  are  very  good,  and  the  channels  of 
former  ditches  are  by  no  means  uncommon.  Some  of  these  exist  in 

the  neighborhood  of  South  Pass  City.  Numerous  '.' prospect-holes'1  are to  be  seen  in  all  directions. 

Cariso  mine. — Not  now  in  operation.  This  mine  has  yielded  well,  and 
much  labor  has  been  spent  in  its  working.  Very  good  buildings,  with 
good  but  not  extensive  machinery,  are  still  standing  above  the  main 
shaft.  The  shaft  has  been  sunk  two  hundred  and  ten  feet,  in  a  tough, 

dark  quartzite  with  numerous  thin,  quartz  veins.  Marshall's  shaft  is 
ninety  feet  in  depth,  and  has  a  tunnel  along  the  vein,  toward  the  main 

a 
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shaft,  one  hundred  and  sixty-five  feet  in  length.  The  vein  is  here  four  or 
five  feet  in  thickness,  dipping  70°  to  the  northeast,  being  conformable  to 
the  adjacent  rocks.  Some  free  gold  is  found  in  the  cap  and  wall  rock,  and 
the  shafts  and  tunnels  have  been  excavated  partly  in  these.  A  rich  spe- 

cimen from  the  hanging-wall  represents  a  reddish  or  speckled,  rather  fria- 
ble, quartzose  layer,  with  the  gold  finely  disseminated.  This  rock  very 

readily  splits  into  thin  laminae  upon  exposure  to  the  air,  owing,  doubt- 
less, to  the  quantity  of  ferric  oxide  which  it  contains.  The  average  of  the 

gangue  is  more  refractory  qaartz  or  quartzite.  Iron  pyrites  is  more  or 
less  abundant,  occasionally  being  found  in  the  form  of  cubes  in  the  attic. 
or  refuse.  Very  little  water  was  met  before  reaching  a  depth  of  two 
hundred  feet,  but  the  reason  given  for  suspension  of  the  work  is  ina- 

bility to  supply  pumpiug-machinery,  which  is  now  rendered  necessary. 
Young  America  mine. — Suspended  or  abandoned.  Across  a  ravine, 

easterly  from  the  Cariso  mine,  the  Young  America  shaft,  ninety  feet  in 
depth,  has  struck  the  same  lode.  Considerable  silver  is  found  in  the 
attle,  but  it  has  never  been  worked,  though  said  to  exist  in  sufficient 
quantity  if  the  more  valuable  gold  were  not  present.  This  mine  has  not 
yielded  as  well  as  the  Cariso;  the  average  being  not  more  than  $25  per 
ton. 

Irhliman  and  Sheridan  mine. — Xot  in  operation  at  present.  Two 
mines,  consolidated  under  this  name,  have  a  shaft  ninety  feet  in  depth. 
The  rock  which  was  worked  yielded  fairly,  but  it  is  not  extremely  rich 
in  gold.  Jn  general,  it  is  an  impure,  hard  quartz,  but  much  decomposed, 
in  parts  containing  pyrites. 

There  is  apparently  a  "  horse  v  in  this  mine,  containing  a  considerable 
quantity  of  magnetite. 
Below  this  mine  a  few  rods,  the  Grecian  Bend  mine  was  opened,  with 

the  hope  of  reaching  the  same  lode,  but  was  finally  abandoned.  Ten- 
nessee, Golden  Gate,  and  Flora  are  the  names  of  other  mines,  which 

were  opened  and  prosecuted  with  comparatively  little  success,  though 
with  fair  prospects.  The  Barnaby  prospect-pit,  farther  eastward,  was 
sunk  with  a  view  of  striking  the  lode  on  which  the  Duncan  mine  is 
located. 

Duncan  mine. — Worked  on  a  small  scale  in  summer  ;  James  Smith,  of 
Atlantic  City,  proprietor.  The  approach  to  this  mine,  sixty-five  feet  in 
length,  is  roughly  timbered,  and  its  continuation  in  a  tunnel  seventy- 
five  feet  in  length  along  the  vein  enters  the  hill  about  eighty  feet  below 
the  summit.  The  mean  width  of  the  tunnel  is  four  and  one-half  feet, 
with  a  large  expansion  or  pocket,  ten  feet  in  width,  near  the  inner  end. 
The  height  is  about  six  and  one-half  feet,  and  it  slopes  inward  about 
three  feet.  Above  this  tunnel,  on  the  hill,  a  shaft  twenty  feet  in  depth 
has  been  opened,  with  a  tunnel  at  the  bottom  fifteen  ieet  in  length, 
striking  along  the  same  vein,  and  a  "  slope  "  to  the  surface  eastward.  A 
windlass  worked  by  hand  constituted  the  motive-power.  A  layer  occur- 

ring near  the  middle  of  the  vein  contains  an  abundance  of  iron-pyrites 
and  ferric  oxide,  mostly  in  small  pockets.  In  large  swellings  or  pock- 

ets in  the  vein,  there  occurs  a  soft  irony  layer,  much  decomposed,  very 
rich  in  gold,  most  productive  near  the  northern  or  hanging  wall.  An- 

other hard  quartzy  layer  is  rich,  aud  is  also  abundant  in  pockets  on  the 
side  of  the  hanging-wall.  Along  the  northern  side  of  the  vein,  more 
prevalent  eastward,  runs  a  streak  of  quartz  containing  notable  quan- 

tities of  a  blue  salt  of  (apparently)  copper,  probably  some  silver,  and 
much  ferric  oxide.  An  "  arrastra  *  has  been  in  use  at  this  mine,  and  it 
is  very  favorably  situated  for  obtaining  a  supply  of  water.    The  yield 
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of  gold  is  less  than  at  the  Cariso,  but  it  will  probably  average  $20  or more  to  the  ton  if  properly  worked. 
Mary  Allen  mine.— Suspended.  This  mine  is  located  one  mile  and  a  half 

eastward  from  the  Duncan,  apparently  striking  the  same  lode,  which 
seems  to  turn  very  slightly  to  the  north  in  that  direction.  It  was  not 
visited  during  our  trips. 

Buckeye  mine.— Sow  being  worked  by  McBufk,  Lawn,  and  Dawkins. 
The  metamorphic  rocks  are  here  nearly  vertical,  but  the  vein  appears 
to  have  filled  joint-fissures  near  the  surface,  making  the  dip  of  the 
lode  at  this  point  from  34°  to  39°  southwest.  They  have  apparently, by  sinking  a  shaft,  also  struck  and  worked  another  smaller  vein  or 
branch  below,  with  much  the  same  direction,  which  does  not  come  so 
near  to  the  surface.  Along  the  upper  vein,  and  penetrating  in  the  same 
way  the  lower,  a  thin  foreign  seam  occurs,  with  a  fine  example  of  i;  slick- 
ensides,"  where  it  comes  in  contact  with  the  quartz  vein.  The  upper vein  near  the  surface  is  about  nine  feet  in  thickness.  At  the  lower  end 
of  an  incline,  seventy-six  feet  from  the  entrance,  it  is  about  four  feet  in 
width,  but  the  gangue  is  richer.  The  gold-bearing  rock  from  the  bottom 
of  the  shaft  and  on  the  side  of  the  incline  is  a  tough  but  broken  quartz, 
with  some  visible  particles  of  gold. 
Between  this  mine  and  Camp  Stambaugh,  the  Caribou  mine,  not  far 

distant,  and  a  few  placer  and  other  mines  in  Promise  Gulch,  were 
hastily  passed  for  lack  of  time  to  examine  them, 

Young  America  mine,  (East  End,  Miners'  Delight.) — Xow  in  operation. 
The  dip  of  the  lower  wall  averages  72°,  S.  (jo°  E.  The  shaft,  which  fol- 

lows the  vein,  is  one  hundred  and  eight  feet  in  depth  ;  first  level,  sixty 
feet  below  the  surface,  the  portion  of  the  shaft  above  being  on  an  incline. 
The  width  of  the  vein  varies  from  nothing  to  four  feet.  The  lower  wall 
of  the  workable  portion  is  quite  quart zy,  and  there  is  much  adhering 
quartz  in  many  places  on  the  hanging-wall.  The  average  yield  is  about 
*15  per  ton,  and  the  working  is  easy.  The  proprietors  run  a  twenty- 
stamp  mill,  and  thelioisting-machinery  and  the  timber- work  are  in  good 
order  and  substantial.  At  a  depth  of  less  than  one  hundred  feet,  the 
shaft  runs  vertical  for  twelve  feet,  and  then  bears  northward.  In  the 
center  or  to  one  side  of  the  vein,  often  in  pockets,  occurs  a  blackish 
rock-material,  which  decomposes  readily.  At  a  depth  of  one  hundred 
and  five  feet,  water  issues  from  the  wall  in  a  good-sized  stream.  The 
gold  is  here  often  found  in  large  scales  in  the  quartz. 

The  Miners'  Delight  district  is  now  more  thickly  settled  than  the 
Shoshone  district,  and  more  or  less  of  an  impulse  has  been  given  to  this 
section  by  the  success  of  those  who  have  opened  mines.  Several  other 
prominent  mines  are  worked,  which  could  not  be  examined  for  want  of 
time.  These  few7  notes  give  but  a  bare  outline  of  the  facts  •  but  the 
report  of  Captain  Jones  will,  doubtless,  contain  other  items  of  information 
connected  with  their  economy.  Mr.  R.  W.  Raymond,  United  States 
Mining  Commissioner,  has  given  these  mines  due  attention,  and  he  has 
already-  published  more  complete  accounts  of  them. 

FROM  CAMP  STAMBAUOII  TO  CAMP  BROWN.  THENCE  ACROSS  THE 
WIND  RIVER  VALLEY. 

On  the  western  slope  of  the  Wind  River  Mountains,  near  South  Pass, 
no  signs  of  strata  older  than  the  Tertiary  were  discovered  ;  but  upon  the 
northeastern  slope  many  fine  sections  were  afforded,  exposing  represent- 

atives of  the  great  groups  of  the  western  sedimentary  rocks,  from  the 
Silurian  to  the  Cretaceous,  inclusive.     By  comparing  and  elaborating 
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the  materials  collected  from  various  points,  it  is  ascertained  that  the 
following  formations  are  represented  in  ascending  order,  above  the  met- 
amorphics : 

1.  Potsdam  sandstone. 
2.  Quebec  group  limestone,  &c. 
3.  Niagara  limestone,  (cherry  and  doloinitic.) 
1.  Carboniferous  group. 
5,  Triassic  red  sandstones. 
().  Jurassic  limestones,  &c. 
7.  Cretaceous  beds. 
8.  Tertiary  (miocene  ?)  beds. 
9.  Pliocene?  clays  and  soft  or  loose  arenaceous  beds. 

10.  Drift-deposits  of  glacial  epoch. 
11.  Champlain  deposits. 
12.  Terrace-formations. 
13.  Recent  accumulations  of  blown  sand,  &c. 

The  streams  flow  down  from  the  mountains  by  a  very  direct  course 
to  the  plains  through  the  sedimentary  strata,  including  the  Cretaceous 
and  occasionally  the  Tertiary.  A  fold  in  these  rocks  is  then  met,  which 
turns  the  more  southern  of  the  streams  more  or  less  to  one  side,  sometimes 
for  a  short  distance  in  a  direction  opposite  to  the  general  course  of  the 
Wind  River.  Several  of  these  folds  stretch  along  the  Wind  River  pla- 

teau, being  variously  eroded  at  different  points. 
There  are  several  places  between  the  Little  Popo-Agie  and  Camp  Brown 

where  the  Triassic  gypsum-beds  are  thus  exposed  in  a  manner  which 
makes  them  quite  accessible,  as  well  as  the  valuable  building-stone,  which 
would  otherwise  have  been  kept  concealed.  Several  extensive  seams  of 
coal  outcrop  in  the  Cretaceous  series,  and  a  portion  of  it  may  hereafter 
prove  of  economic  value,  though  it  is  mostly  of  an  inferior  quality 
so  tar  as  observed.  Just  beyond  the  Little  Popo-Agie,  and  on  the  Little 
Wind  River  below  Camp  Brown,  oil-springs  exist,  which  bid  fair  to  be- 

come of  importance  in  the  future.  That  near  Camp  Brown  has  already 
furnished  a  quantity  of  asphalt  urn  by  its  evaporation  as  it  flows  over 
the  ground,  and  this  has  been  extensively  employed  at  the  post  for 
pavement  and  roofing  purposes.  The  Hot  Spring,  two  miles  below 
Camp  Brown,  is  a  very  interesting  feature  of  this  section,  and  cold  sul- 

phur-springs are  found  in  other  localities.  Camp  Brown  itself  is  located 
in  the  midst  of  a  rolling  country,  which  has  been  much  planed  down 
since  the  upheaval  of  the  mountains,  so  that  the  geological  structure  is 
much  obscured  by  drift- accumulations. 

The  fresh-water  Tertiary  beds  jut  against  the  older  deposits,  almost 
exactly  as  those  of  the  Green  River  Basin  overlie  the  red  sandstones  of 
the  Uintah  Mountains,  and  like  them  they  are  nearly  horizontal.  They 
form  the  surface  rocks  across  the  Wind  River  Valley  to  near  the  junction 
of  Spring  and  Dry  Creeks,  when  they  are  replaced  by  the  underlying 
strata,  which  are  much  folded  and  eroded,  making  their  study  rather 
difficult.  Fine  exposures  of  the  Jurassic  and  Cretaceous  beds  are  seen 
in  the  outlying  ridges  of  the  Owl  Creek  Mountains,  with  numerous  fos- 

sils in  the  former.  A  species  of  the  Lamellibranch  genus  Grypluva  is 
remarkably  abundant  in  some  of  the  nearly  vertical  Jurassic  limestones. 
The  Triassic  brick-red  sandstones  are  also  exposed  in  places.  The  min- 

eral contents  of  all  these  formations  are  intensified,  as  it  were,  in  quality 
and  in  number  of  exposures  by  the  excessive  folding  to  which  they  have 
been  subjected. 
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OWL   CREEK  MOUNTAINS,    SIERRA   SHOSHONE,    ETC. 

The  inetamorphic  nucleus  of  the  Owl  Creek  range  is  not  well  exposed, 
being  covered,  except  in  a  few  isolated  localities,  by  the  early  sediment- 

ary rocks.  Glacial  action  and  the  consequent  deposits  of  bowlders  and 
finer  material  are  abundantly  manifested,  but  especially  upon  the  north- 

ern side  and  in  the  canons  or  narrower  valleys  of  the  streams. 
The  country  between  Owl  Creek  and  the  Gray  Bull  River  is  very 

rugged.  Beds  similar  to  those  south  of  the  Owl  Creek  Mountains  con- 
tinue. Lignite  or  coal,  some  probably  valuable,  iron -ore,  and  gypsum 

are  not  scarce.  The  Tertiary  beds  are  very  scanty,  and  it  is  difficult  to 
determine  their  original  distribution.  Drift  continues  abundant,  and 
interesting  studies  in  dynamical  geology,  including  water-erosion,  wind- 
action,  and  other  subjects,  could  hardly  be  more  favorably  presented  than 
in  this  section.  Cretaceous  strata  are  most  common  along  our  route, 
but  lower  beds  are  occasionally  seen. 
From  Gray  Bull  Eiver  to  the  Stinkingwater  Yalley,  the  surface  is 

less  rugged,  but  it  still  shows  great  erosion.  No  new  developments  of 
structure  can  be  made  out  until  the  divide  above  Short  Fork  is  reached, 
when  we  are  obliged  to  descend  by  a  very  steep  trail  to  the  tributaries 
of  the  Stinkingwater.  Here  the  volcanic  conglomerate,  which  makes 
up  such  a  large  portion  of  the  mass  of  the  Sierra  Shoshone,  is  seen  as 
detached  fragments  scattered  upon  the  hills,  and  to  some  distance  upon 
the  plains.  An  examination  of  the  main  portion  as  it  is  exposed  back 

upon  the  higher  ridges  near  Washakie's  temporary  camp,  reveals  large quantities  of  silicitied  wood,  sometimes  in  small  pieces,  but  often  as 
large  logs  and  trunks  of  trees.  Passing  beyond  across  Ish-a-woo  a 
Eiver  to  the  North  Fork  of  the  Stinkingwater  Eiver,  more  outcrops 
of  coal  are  met,  and  a  dying  sulphur-spring.  Near  this  point,  a  fair 
section  is  afforded,  including  the  Triassic  beds. 
As  we  pass  up  the  North  Fork,  the  volcanic  rocks  increase  in  quantity, 

at  first  covering  the  sedimentary  rocks,  without  obscuring  them,  but 
shortly  becoming  so  thick  that  the  streams  have  not  cut  to  their  base, 
thus  continuing  for  many  miles,  completely  concealing  the  structure  of 
the  original  range.  In  fact,  little  or  nothing  was  learned  of  the  under- 

lying rocks,  while  passing  through  this  canon,  except  what  was  gleaned 
from  a  very  few  exposures  toward  the  lower  end,  with  an  occasional 
outcrop  of  some  of  the  later  strata  in  most  unexpected  places.  The 
eruptive  rocks  extend  westward  over  a  vast  extent  of  country  far  be- 

yond the  limits  of  our  reconnaissance,  and  they  constitute  one  of  the 
most  interesting  features  of  the  geology  of  the  West  beyond  the  Eocky 
Mountains.  The  canon  of  North  Fork  has  been  cut  to  a  depth  of  many 
hundreds  of  feet  in  this  material. 

The  Stinkingwater  Pass  is  a  narrow  opening  between  two  high  points 
on  the  divide  between  the  North  Fork  and  the  Yellowstone  Lake. 

THE  YELLOWSTONE  PARK  AND  RETURN  TO  CAMP  BROWN. 

The  geologist  who  reaches  the  park  from  the  east,  by  way  of  the 
Stinkingwater  Pass,  will  soon  fiud  his  attention  drawn  from  the  study 
of  the  more  ancient  deposits  to  the  consideration  of  the  rare  and  too 
little  understood  phenomena  attendant  upon  the  closing  stages  of  vol- 

canic activity.  Almost  the  whole  tract  is  covered  with  hot  springs  and 
geysers  in  the  greatest  variety,  aud  in  many  places  the  older  stratified 
deposits  are  not  visible.  The  Pliocene  lake-deposits  are  very  promi- 

nent, high  above  the  present  sheet  of  water,  and  they  extend  to  a  con- 
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siderable  distance  northward,  where  their  connection  with  the  volcanic 
outflow  opens  a  held  for  careful  investigation.  At  other  points,  partic- 

ularly northward,  the  earlier  sedimentary  strata  outcrop  in  some  cases 
as  far  back  as  the  Silurian  and  even  to  the  metamorphic  rocks.  Follow- 

ing down  near  the  lake-shore  to  the  river,  and  descending  the  latter  for 
fifty  miles  to  the  bridge,  one  has  the  advantage  of  meeting  with  the 
facts  in  such  order  as  to  obtain  an  understanding  of  their  significance  in 
the  best  manner  possible  in  a  limited  time.  Then  making  the  trip  to  Gar- 

diner's Eiver,  where  the  hot  springs  are  at  work  upon  the  grandest  scale, 
he  is  better  able  to  comprehend  what  he  sees,  and  to  apply  the  knowl- 

edge thus  gained  to  the  future  study  of  the  geysers  in  another  section. 
It  is  unnecessary  to  dwell  here  upon  any  of  these  phenomena,  which  are 
to  be  discussed  by  themselves,  and  which  are  of  such  special  interest 
that  no  general  statement  concerning  them  would  be  at  all  satisfactory. 

We  will,"  therefore,  hastily  review  the  country  southward  and  eastward to  Camp  Brown,  the  closing  point  of  our  labors. 
South  of  Yellowstone  Lake,  although  the  volcanic  rocks  still  continue, 

there  are  numerous  places  in  which  the  sedimentary  strata  are  revealed 
beneath  them,  or  are  uncovered  by  them.  These  occur  mostly  on  the 
banks  of  streams  which  are  tributary  to  the  Snake  Eiver.  On  Lava 
Creek  the  granites  are  exposed,  overlaid  by  a  quartzose  sandstone, 
which  is  probably  Potsdam,  and  this  by  limestones,  which  may  be  of  the 
ages  of  the  Quebec  group  and  the  Xiagara  limestone.  Cretaceous  strata 
are  exposed  before  reaching  Lava  Creek  on  our  route ;  also  the  coal- 
bearing  series  on  Buffalo  Fork.  The  strata  containing  the  coal  are 
nearly  vertical  and  in  folds,  so  that  the  beds  are  several  times  exposed 
along  the  canon  within  a  stort  distance.  Much  of  this  coal  is  very  good, 
and  will,  doubtless,  some  day  be  of  value.  Drift  is  very  abundant  in 
some  places  between  Two-Ocean  Pass  and  Togwote  Pass.  Near  the 
latter  point,  the  eruptive  rocks  are  largely  denuded,  if  they  ever  covered 
the  lower  strata,  and  the  sedimentary  rocks  are  finely  cut  through  dia- 

gonally by  the  Wind  Eiver,  exposing  numerous  good  sections.  Before 
reaching  Xorth  Fork,  this  river  has  passed  through  the  later  formations, 
and  is  then  almost  entirely  walled  by  the  Tertiary  beds  for  the  re- 

mainder of  its  course.  The  drift-accumulations  are  very  abundant,  both 
as  bowlders  and  gravels  and  as  modified  drift.  The  details  of  its  distri- 

bution are  in  many  respects  very  similar  to  the  synchronous  deposits  of 
the  Green  Eiver  Basin.  It  would  seem  that  the  Pliocene  beds,  if  any 
were  formed  in  the  Wind  Eiver  Basin,  were  quite  local  in  extent,  but 
the  evidence  of  action  during  the  Champlain  epoch  is  much  more  con- 

clusive. Well-formed  terraces  mark  the  courses  of  the  streams  here  as 
elsewhere,  and  recent  surface-deposits  are,  perhaps,  as  well  shown  as 
anywhere  over  our  district. 

ECONOMIC   GEOLOGY. 

It  has  not  been  the  main  purpose  of  the  writer  to  collect  statistical 
information,  nor  to  examine  the  country  with  special  reference  to  its 
capabilities  for  improvement,  but  such  data  have  not  been  entirely 
neglected,  and  the  following  summary  of  facts  in  this  connection  will 
not  be  without  some  interest  to  a  large  class  of  people. 

The  Sweetwater  gold-mines  have  certainly  not  been  worked  to  their 
full  capacity,  and  the  introduction  of  capital  and  machinery  consequent 
upon  the  increase  of  railroad  facilities,  which  must  no  doubt  take  place 
at  an  early  day,  will  probably  add  to  their  productiveness.  In  such  an 
event,  markets  will  be  produced  for  the  garden-truck  which  can  be  very 
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readily  raised  in  many  parts  of  the  Wind  River  Valley,  where  the  facil- 
ities for  irrigation  are  of  the  best.  The  deposits  of  coal  and  oil  can 

doubtless  then  be  utilized;  the  inexhaustible  store  of  building-material 
of  stoue,  and  the  abundant  supply  of  timber  will  furnish  ample  accommo- 

dations for  the  settlers,  as  it  has  already  done  at  Atlantic  City,  South 
Pass  City,  Miners'  Delight,  Camp  Stambaugh,  and  Camp  Brown.  The 
gypsum-deposits  will  be  found  valuable  and  easily  obtainable,  while  at 
no  very  great  distance  iron-ore  may  be  cheaply  worked.  The  main  rail- 

road through  this  country  will  probably  be  on  the  regular  route  to  the 
National  Park  from  the  East,  and  distant  markets  could  be  supplied 
with  the  products  of  this  section.  The  Potsdam  sandstone,  it  is  very 
possible,  is  in  some  parts  well  calculated  to  be  used  in  the  manufacture 
of  glass,  and  a  good  quality  of  lime  can  be  produced  from  much  of  the 
limestone. 

Everything  considered,  the  Wind  River  Valley  is  the  most  favorable 
locality  for  this  development,  but  it  can  be  extended  across  the  Owl 
Creek  Mountains  to  the  Shoshone  plateau  and  beyond  without  difficulty. 

The  rich  fuel -deposits  along  the  line  of  the  Union  Pacific  Railroad 
will  some  day  demand  the  introduction  of  an  agricultural  population  to 
furnish  the  food-supply.  Very  many  localities  are  now  very  favorable 
for  grazing  purposes,  and  the  soil  is,  as  a  rule,  very  rich  in  the  necessary 
ingredients  of  plant-food.  In  most  places  irrigation  is  all  that  is  needed 
to  turn  the  desert  wastes  into  productive  fields,  as  has  been  done  in  the 
Salt  Lake  Basin,  and  on  the  Rio  Virgin,  by  Mormons.  The  possibility 
of  irrigation  is  a  deeper  question,  but  it  is  certain  that  much  can  be 
done  in  this  direction  even  now,  while  the  capabilities  of  the  future  will 
very  largely  depend  upon  the  measures  which  are  adopted  to  husband 
and  distribute  the  water-supply.  There  are  those,  and  the  author  is  one, 
who  believe  that  the  results  to  be  obtained  in  this  way  will  be  almost 
exactly  commensurate  with  the  time  and  money  which  may  be  spent  in 
diligently  working  out  the  problem  of  the  influences  of  vegetation  upon 
atmospheric  precipitation.  This  is  not  the  place  for  argument  upon 
this  subject,  and  this  reference  to  it  is  all  that  can  here  be  made. 
Enough  has  been  said,  however,  to  show  that  the  possibilities  of 
advancement  are  far  greater  than  many  have  imagined,  and  it  will  be 
found  that  these  views  are  shared  in  common  with  the  great  majority 
of  observers  in  this  region,  who  are  competent  to  form  an  opinion  from 
the  facts. 

CHAPTER    VII. 

DYNAMICAL  GEOLOGY— ELEVATION,  EROSION,  AND  DENUDATION. 

Mountain   Elevation — Erosion    and  Denudation — Glacial   Action — Aqueous  Action — 
Peculiar  Effects  of  Erosion— Wind  Action. 

In  all  the  preceding  chapters  we  have  dealt  mainly  with  results, 
studying  the  history  of  each  epoch  from  its  completed  works,  and  pay- 

ing but  little  attention  to  the  forces  which  have  aided  in  their  produc- 
tion. In  Chapter  II,  when  reviewing  the  general  surface-features  of 

the  country,  it  was  stated  that  there  are  many  physical  peculiarities 
which  are  at  first  sight  remarkable,  and  which  must  be,  in  a  measure, 
explained,  before  one  can  fully  appreciate  the  great  changes  which  have 
taken  place  in  this  portion  of  the  Rocky  Mountain  region  since  the 
formation  of  the  earliest  strata.     This  portion  of  the  report  is,  there- 
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fore,  devoted  to  a  consideration  of  the  causes  of  these  changes,  with  a 
more  complete  account  than  has  previously  been  given  of  the  direct 
effects;  that  is  to  say,  the  indirect,  or  ultimate  effects,  will  require  little 
notice,  as  they  have  already  been  discussed  in  the  chapters  on  stra- 

tigraphy. In  other  words,  we  are  now  to  deal,  in  a  general  way,  with 
forces  which  have  been  at  work  more  or  less  permanently,  and  we  shall 
endeavor  to  trace  their  action  in  the  production  of  results,  many  of 
which  have  been  already  considered.  The  subject  will  be  topically  dis- 

cussed, somewhat  systematically,  but  with  scarcely  any  regard  to  local 
or  chronological  sequence,  except  in  the  treatment  of  minor  or  special 
topics. 

ELEVATION  OF  MOUNTAINS. 

It  has  been  elsewhere  remarked  that  the  elevation  of  the  Wahsatch 
and  Uintah  ranges  was  accomplished  before  the  chain  of  the  Rocky 
Mountains  eastward  had  risen  to  any  extent  above  the  ocean.  This 
conclusion  was  reached  by  Clarence  King,  from  the  fact  that  the  Cre- 

taceous beds  extend  up  to  the  eastern  base  of  the  Wahsatch  chain,  but 
they  are  not  found  upon  the  western  slope.  -The  relation  of  the  Cre- 

taceous strata  to  the  underlying  rocks  in  the  neighborhood  of  the  Wah- 
satch and  Uintah  ranges  also  favors  this  belief.  Previous  to  the  deposi- 

tion of  the  Paleozoic  strata,  an  uplift  of  limited  extent  occurred  in 
Arizona,  according  to  the  published  reports,  and  some  statements  have 
been  made  in  Chapter  III  of  this  report,  which  point  toward  the  conclu- 

sion that  there  may  have  been  a  slight  elevation  somewhere  in  the 
neighborhood  of  South  Pass  during  early  Paleozoic  times.  This  latter 
supposition  requires  further  evidence,  however,  for  its  support.  The 
Wahsatch  and  Uintah  ranges,  then,  were  uplifted  toward  the  close  of  the 
Jurassic  period,  with  a  broad  area  westward,  the  whole  of  which  was 
thrown  into  a  series  of  parallel  folds,  with  a  general  north-south  trend. 
The  upheaval  of  the  ranges  composing  the  Rocky  Mountain  chain, 

east  of  the  Wahsatch  range,  took  place  at  a  later  date.  The  disturbance 
appears  to  have  commenced  during  some  portion  of  the  Cretaceous 
period,  and  to  have  continued  gradually  until  its  close.  King  also  re- 

ports it  later  uplift  affecting  Green  River  Tertiary  beds  in  the  neigh- 
borhood of  the  Wahsatch  Mountains.  It  is  very  difficult  to  determine 

the  complete  orographic  history  of  the  northwestern  portion  of  our 
district,  but  the  uplift  of  the  whole  region  seems  to  have  been  com- 

pleted before  the  opening  of  the  Miocene  epoch,  although  large  addi- 
tions have  since  been  made  to  its  height  by  the  accumulation  of  ma- 
terial poured  out  over  its  surface. 

The  Jurassic  upheaval,  as  well  as  that  of  the  Cretaceous  period,  was 
accompanied  by  sufficient  heat  to  transform  or  metamorphose  a  great 
thickness  of  strata  below  the  Potsdam  sandstone,  and  almost  to  melt  some 
of  the  lower  beds,  if  the  granites  be  rightly  considered  a  part  of  the  met- 
amorphic  series.  North  and  west  of  the  Wind  River  Mountains,  the  heat 
accompanying  the  later  upheaval  was  so  inteuse  as  to  lead  to  outflows 
of  igneous  material  from  Assures,  upon  a  scale  of  such  magnitude  that 
whole  ranges  were  concealed  and  a  new  aspect  was  given  to  a  vast  extent 
of  territory.  These  ejections  of  molten  matter  continued  with  greater 
or  less  force  during  the  Miocene  epoch,  and  probably  through  the  Plio- 

cene, or  even  later,  gradually  diminishing  in  quantity  until  the  fissures 
were  covered  by  lines  of  volcanoes,  from  the  craters  of  which  the  lava 
poured  down  upon  all  sides  at  irregular  intervals.  The  remnants  of 
many  of  the  cones  now  stand  as  clustered  peaks,  to  mark  their  former 
positions.     These  volcanoes  finally  became  extinct,  and  geysers,  fuma- 
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roles,  and  solfataras,  in  almost  inconceivable  numbers,  were  left  through 
succeeding  ages  to  attest  by  the  accumulation  of  enormous  mineral  de- 

posits the  persistency  of  the  subterranean  heat.  Many  of  these  still 
remain,  but  they  are  slowly  dying  out,  and  it  is  evident  that  they  rep- resent the  last  stages  of  the  volcanic  action. 

The  development  of  the  eruptive  rocks  is  very  great  westward,  and  the 
author  would  here  express  his  obliga- 

tions to  those  investigators  whose 
writings  have  enabled  him  to  obtain 
additional  evidence  of  the  truth  of  sev- 

eral opinions  which  were  formed  in  the 
field,  and  largely  confirmed  by  the  study 
of  notes  and  specimens.  In  the  suc- 

ceeding pages  these  views  will  be  freely 
expressed,  together  with  the  facts  upon 
which  they  are  based. 

In  the  lower  portion  of  the  canon  of 
the  North  Fork  of  Stinking  Water  River 
there  occurs  a  peculiar  patch  of  Tertiary 
rocks,  lying  nearly  horizontal  upon  each 
side  of  an  almost  vertical  dike  of  com- 

pact andesite,  in  such  a  manner  as  to 
leave  no  room  for  doubt  that  some  of 
the  volcanic  rocks  were  deposited  prior 
to  the  existence  of  the  fresh-water 
Tertiary  lake  in  which  the  horizontal 
beds  were  formed.  These  strata  are 
composed  of  about  300  feet  of  clays  and 

J  light-buff  sandstones,  very  similar  to  the 
Pliocene  beds  in  the  neighborhood  of 

•~x  South  Pass.  It  was  impossible  to  deter- 
r|  ©  mine  whether  this  basin  was  continuous 
*  £  with  an  outside  lake  during  the  deposi- 
%tp  tion  of  these  strata,  but  it  appears  to 

have  been  quite  isolated,  aud  not  more 
than  a  dozen  square  miles  in  area. 
Figure  14  illustrates  the  section  referred 
to.  Similar  Tertiary  beds,  with  nearly 
the  same  relation  to  the  lower  volcanic 

conglomerate,  also  occur  near  the  junc- 
tion of  the  Owl  Creek  Mountains  and 

the  Sierra  Shoshone,  at  a  much  higher 
level  than  these. 

Beyond  this  point  the  dikes  are  very 
numerous,  but  usually  rather  narrow,  at 

^  ,    3      first  cut through 

by 

the  stream  with  a 
general  north-south  trend  parallelwise 
to  the  axes  of  the  folds  in  the  underly- 

ing sedimentary  rocks,  then  becoming 
more  abundant  and  irregular  and  crossing  each  other  in  almost  every 
direction.  Figure  15  gives  an  outlineview  of  several  dikes,  as  seen  in  a 
cliff  on  the  right  bank  of  the  sream,  a  short  distance  below  Camp  34. 

The  conglomerate  frequently  contains  large  masses  of  the  sediment- 
ary rocks,  particularly  those  of  Tertiary  age,  which  are  often  baked  so 

hard  as  to  give  a  peculiar  metallic  ring  when  struck  with  the  hammer. 
In  these  not  uufrequently  finely-preserved  specimens  of  leaves  of  angio- 



156 RECONNAISSANCE    OF    NORTHWESTERN    WYOMING. 

sperms  are  found,  almost  indelibly  impressed  upon  the  rock,  much  after 
the  manner  of  the  porcelain  print.  Logs,  stumps,  and  even  trees  silici- 
fied  are  found  in  many  places  in  large  quantities. 

The  effects  produced  upon 
the  sedimentary  beds  by  the 
outpouring  of  the  heated 
volcanic  material  upon  them 
are  very  instructive.  Hard 
limestones  have  become  fria- 

ble, sandstones  have  been 
changed  to  the  texture  of 
quartzite,  and  beds  of  gyp- 

sum have  been  very  much 
hardened  where  they  have 
not  been  converted  com- 

pletely into  anhydrite.  Some 
beds  of  cherty  limestone 
have  also  been  rendered 
even  more  compact  and 
finely-jointed,  and  apparent- 

ly some  beds  of  sandy  marl 
have  been  locally  trans- 

formed into  quite  compact 
but  much-jointed  rock. 

As  we  pass  up  the  canon 
of  Xorth  Fork  the  conglom- 

erates are  interstratified 
with  and  overlaid  by  thick 
beds  of  trachytic  material 

varying  in  texture  and  in- 
closing many  minerals.  The 

whole  series  to  the  Stink- 
ingwater  Pass  is  of  great 
interest,  but  few  lithological 
details  can  herebe  given. 

Judging  from  all  the  facts 
which  have  thus  far  been 

gathered,  we  may  read  the 
history  of  these  deposits  in 
this  region,  including  as 
well  their  continuation  be- 

yond the  limits  of  our  recon- 
naissance, briefly  as  follows: 

During  the  Cretaceous  pe- 
riod there  began  a  disturb- ance in  the  strata  east  of  the  mountains  which  had  been  elevated  at  the 

close  of  the  Jurassic  period,  resulting  in  the  upheaval  of  the  Rocky  Mount- 
ain chain.  This  was  gradual  in  its  effects,  and,  whatever  may  have  been 

its  cause,  the  trend  of  the  new  system  was  parallel  wise  to  the  axis  of  the 
previously-formed  chains ;  in  some  portions  of  its  length  the  later  system 
is  almost  exactly  parallel  in  trend  with  its  predecessors.  Over  a  large 
part  of  the  area  now  occupied  by  the  Sierra  Shoshone  a  considerable 
range  was  probably  elevated  during  the  period  of  the  Cretaceous  up- 

heaval. This  is  now  so  nearly  obscured  by  the  igneous  deposits  that 
the  evidence  of  its  age  is  difficult  to  obtain,  and  it  is  at  best  very  frag- 

mentary.    In  some  respects  it  resembles  more  closely  the  Jurassic  than 
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the  Cretaceous  mountain-chains,  but  wherever  the  Cretaceous  beds  arc 
exposed  in  the  vicinity  of  its  ridges  they  are  invariably  involved  in  the 
folds;  it  must,  therefore,  be  considered  a  portion  of  the  Kooky  Moun- 

tain system.  From  a  review  of  all  the  facts  which  bear  upon  this  sub- 
ject it  is  inferred  that  the  nucleus  of  this  concealed  range  is  to  be  found 

in  a  belt  of  granites  and  other  metamorphic  rocks  extending  northward 
from  Togwote  Pass,  bearing  about  19°  to  the  west,  and  crossing  the 
East  Fork  of  Yellowstone  Eiver  just  above  its  mouth.  If  this  be  the 
case,  the  range  formed  a  part  of  the  northward  continuation  of  the  main 
geological  divide  of  the  Eocky  Mountains,  or  the  prolongation  of  the 
axis  of  the  Wind  Kiver  Mountains. 

The  early  outflows  of  igneous  material  were  accompanied  by  masses 
of  the  stratified  rocks,  broken  from  the  walls  of  the  fissures  no  doubt  in 
many  cases,  but  also,  it  is  probable,  entangled  in  the  liquid  stream  from 
the  upturned  edges  of  tilted  beds,  caught  from  cliffs,  and  in  other  ways 
accumulated  until  thick  beds  of  conglomerate  had  been  deposited.  As 
a  rule,  the  successive  outflows  are  arranged  in  a  stratified  manner,  and 
the  lower  layers  follow  closely  the  inequalities  of  the  pre-existing  sur- 

face, wherever  the  latter  is  exposed.  The  overlying  layers,  and  especi- 
ally the  lavas,  have  gradually  filled  the  depressions  until  the  later 

outflows  have  passed  away  from  the  fissures  over  a  comparatively 
even  course.  In  some  places  large  patches  of  stratified  rock  have 
apparently  been  engulfed  in  the  lava-flows  without  removal  from  their 
position ;  and  there  may  be  seen  in  the  left  wall  of  the  canon  of  the 
Yellowstone,  not  far  above  the  mouth  of  Hell-Eoaring  Eiver,  and  at 
other  points,  the  upright  trunks  of  large  trees,  which  may  have  grown 
where  they  stand.  None  but  the  earlier  outflows.extended  eastward  to 
the  mouth  of  the  North  Fork  of  the  Stinking  Water  Eiver,  or,  if  so,  they 
were  removed  from  a  broad  area  prior  to  the  deposition  of  the  provis- 

ional Pliocene  beds.  No  sudden  breaks  are  noticed,  however,  westward 
to  the  Stinkingwater  Pass,  but  the  change  from  fissure  to  crater  erup- 

tion seems  to  have  been  rather  gradual. 
It  is  possible  that  the  eruptive  rocks  of  the  Jurassic  upheaval  extend 

eastward  beneath  a  portion  of  the  district  under  consideration,  but  this 
is  rather  doubtful.  A  limited  outflow  took  place  after  the  Cretaceous 
period,  and  perhaps  prior  to  the  Miocene  epoch,  but  the  great  lava-flows 
probably  occurred  during  the  Miocene.  Much  more  investigation  is  re- 

quired before  the  details  of  this  history  can  be  made  out  with  certainty,  but 
it  is  believed  that  the  foregoing  statements,  though  of  necessity  less  com- 

plete than  the  material  collected  warrants,  are  yet  generally  correct. 
Prof.  Joseph  Leconte,  of  the  University  of  California,  has  published,  in 
the  numbers  for  March  and  April,  1874,  of  the  American  Journal  of 
Science  and  Arts,  two  admirable  articles  upon  the  subject  of  the  lava- 
floods,  with  whose  conclusions  in  the  main  the  present  author  heartily 
concurs — the  chief  differences  in  the  facts  being  due  almost  entirely  to 
local  causes,  independently  of  age.  It  would  be  a  pleasant  task  to  follow 
this  subject  to  the  end,  but  the  peculiar  difficulties  under  which  this 
report  is  prepared  forbid  further  discussion,  and  it  is  very  reluctantly 
dropped  at  this  point. 

The  Owl  Creek  range  is  a  kind  of  spur  or  shoot  from  the  angle  formed 
by  the  bending  eastward  of  the  main  axis  of  the  Cretaceous  upheaval,  and, 
with  the  many  folds  of  similar  date,  doubtless  served  as  the  mechanical 
expression  of  much  of  the  elevating  force  which  would  otherwise  have 
been  converted  into  heat  for  the  melting  of  the  rocks. 
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ANCIENT  EROSION  AND  DENUDATION. 

Perhaps  the  greatest  difficulty  in  the  way  of  generalizing  correctly 
upon  the  results  of  field-work  is  that  of  determining  accurately  even 
the  main  surface  features  of  the  country  at  any  given  period  in  the 
past.  It  is  rare,  indeed,  that  one  will  find  each  successive  step  in  the 
history  so  clearly  arid  unmistakably  revealed  that  it  may  be  read  with 
ease  in  a  hasty  passage  through  a  complicated  district.  There  can  be 
no  doubt  that  erosion  has  been  as  active  in  past  times  as  at  pres- 

ent under  like  conditions.  We  must,  therefore,  believe  that  each  suc- 
ceeding formation  has  been  built  up  from  the  waste  of  those  which  have 

preceded  it,  wherever  the  latter  have  been  exposed  to  disintegrating 
influences.  The  evidences  of  excessive  denudation  of  some  portion  of 

the  earth's  surface  during  the  Paleozoic  era  are  abundant,  but  there  is 
no  proof  of  the  existence  of  extensive  tracts  of  land  high  above  the  sea- 
level,  in  Western  Wyoming,  until  the  period  of  the  Jurassic  upheaval. 
The  elevation  of  the  Wahsatch  and  Uintah  ranges,  with  the  accom- 

panying Sierra  Nevada  chain,  then  furnished  ample  material  for  the 
accumulation  of  the  arenaceous  and  other  deposits  of  the  Cretaceous 
seas,  and  the  succeeding  estuaries  and  fresh-water  lakes.  Subsequently 
the  uplifting  of  the  Rocky  Mountain  chain  added  largely  to  the  super- 
aqueous  surface,  and,  notwithstanding  the  conservative  effects  of  the 
luxuriant  vegetation  during  much  of  the  Tertiary  period,  the  country 
was  denuded  to  an  extent  sufficient  to  produce  at  least  three  thousand 
feet  of  lake-sediment  over  a  very  wide  area.  It  is  safe  to  conclude  that 
the  average  height  of  the  mountains  in  this  section  was  reduced  by  de- 

nudation fully  one  thousand  feet  during  the  Tertiary  period  alone,  and 
if  we  add  to  this  the  accumulation  at  their  base  of  more  than  three 
thousand  feet  in  thickness,  we  shall  have  a  reduction  in  altitude,  from 
base  to  summit,  of  four  thousand  feet  since  the  Cretaceous  upheaval, 
without  taking  into  account  the  denudation  during  the  Glacial  epoch. 
There  are  good  reasons  for  believing  that  this  estimate  is  much  too  small, 
for  the  Eocene  beds  of  the  Green  River  Basin  present  a  thickness  of  cer- 

tainly four  thousand  feet.  Two  thousand  feet  of  beds  which  are  prob- 
ably Miocene  occur  in  the  Wind  River  Valley,  and  the  Pliocene  beds 

near  South  Pass  are  fully  one  thousand  feet  in  thickness.  It  is  almost 
impossible  to  decide  how  much  of  the  material  deposited  in  the  Green 
River  Basin  was  worn  from  either  mountain  system,  but  some  clew  to  the 
proportionate  amount  furnished  by  the  Wind  River  Mountains  may  be 
obtained  by  an  examination  of  the  physical  features  of  that  range. 
During  the  Eocene  epoch  there  seems  to  have  been  a  comparatively  free 
passage  for  the  waters  upon  the  northeastern  slope ;  and,  although  the 
erosion  may  have  been  as  great  as  at  a  later  period,  very  little  of  the 
material  was  deposited  until  it  had  passed  some  distance  from  the  mount- 

ains. Upon  the  western  slope  a  great  lake  existed  during  this  epoch, 
and  whatever  fine  material  was  carried  down  by  the  streams  was  de- 

posited in  the  Green  River  Basin.  In  the  Miocene  epoch  these  condi- 
tions were  almost  reversed  as  far  as  the  opposite  sides  of  the  range  were 

concerned,  and  during  the  Pliocene  epoch  both  shared  in  the  deposition 
to  some  extent.  Judging  from  the  present  aspect,  and  taking  into  con- 

sideration the  effects  of  the  glacial  action,  it  seems  very  probable  that 
the  Wind  River  Mountains  have  always  been  characterized  by  greater 
erosion  upon  the  northeastern  slope,  though  it  must  be  acknowledged 
that  less  is  known  of  the  southwestern  flank. 

In  the  Owl  Creek  range  and  the  Sierra  Shoshone  almost  nothing  can 
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be  learned  of  the  early  denudation,  but  in  both  of  these  the  drainage 
appears  to  have  been  mainly  northward  and  eastward,  as  at  present, 
though  not  in  all  cases  through  the  same  channels. 

GLACIAL    ACTION. 

To  one  accustomed  to  the  heavy  drift-deposits  of  the  East,  often  bear- 
ing- evidence  of  transport  for  many  miles,  the  local  nature  of  the 

western  accumulations,  in  view  of  the  excessive  erosion  which  has  been 
produced  in  certain  sections,  is  somewhat  bewildering.  It  is  unneces- 

sary to  repeat  here  the  facts  and  explanations  which  have  been  offered 
in  Chapter  Y,  but  an  attempt  will  be  made  to  give  a  more  satisfactory 
review  of  some  topics  which  were  there  too  briefly  considered. 

It  has  been  remarked  that  the  general  course  of  the  glacier  move- 
ment was  southeastward,  varying  more  or  less  according  to  the  resist- 
ance encountered,  and  spreading  out,  in  some  cases,  nearly  at  right 

angles  from  the  sides.  In  the  Wind  River  range  the  main  glacier  fol- 
lowed a  course  apparently  not  strictly  parallel  with  the  axis,  but  trend- 

ing slightly  more  toward  the  east,  so  that  the  erosion  was  usually  much 
greater  upon  the  northeastern  slope.  From  the  top  of  the  Chimney  Eocks, 
in  the  axis  of  the  range,  the  whole  country  northward  and  eastward  can 
be  taken  in  at  a  glance,  but  the  view  in  the  opposite  direction  is  ex- 

tremely limited,  being  almost  entirely  confined  to  the  exposures  of  the 
metamorphic  series. 

There  are  many  remarkable  features  in  the  erosion  of  channels  which, 
from  their  form  and  the  partial  filling  in  of  undoubted  drift-deposits, 
no  one  would  hesitate  to  refer  to  the  Glacial  epoch,  but  which  it  taxes 
the  mind  to  trace  to  their  special  causes.  The  absence  of  grooves 
or  stripe  from  sections  in  which  the  volcanic  products  are  almost  universal 
maybe  accounted  for  by  the  rapid  weathering;  but  it  is  more  diffi- 

cult to  understand  why  they  should  not  be  found  in  the  harder  and 
more  durable  metamorphic  rocks.  The  only  instance  during  our  trip  in 
which  I  was  able  to  detect  anything  approaching  to  the  nature  of  a 
glacial  mark,  was  in  the  case  of  a  very  limited  outcrop  of  a  dolomitic 
limestone  above  the  Niagara,  which  had  upon  its  surface  two  or  three 
faint  scratches,  which  may  have  been  quite  recent. 

In  the  valley  of  the  East  Fork  of  the  Yellowstone,  and  on  Lava 
Creek,  a  quantity  of  very  large  granitic  bowlders  are  strewn  over  the 
surfaces  of  the  higher  terraces,  and  similar  masses  of  granite  occur 
isolated  and  in  moraines,  in  the  central  portion  of  the  Wind  River 
range.  In  the  latter,  outside  of  the  nucleus,  large  masses  of  the  strat- 

ified rocks  are  occasionally  seen  standing  by  themselves,  but  usually  in 
such  positions  as  to  indicate  transportation  very  gradually,  and  for 
short  distances  only.  The  bowlders  becoming  smaller  extend  out  into 
the  plains,  and  some  of  them  are  composed  of  the  material  of  the 
sedimentary  rocks,  sometimes  containing  fossils. 

The  general  coarse  of  the  glaciers  over  the  igneous  district  was  not 
very  different,  and  all  the  observed  peculiarities  of  the  drift  in  this 
region  are  traceable  rather  to  the  outlines  of  the  surface  and  the  texture 
of  the  rocks  than  to  aay  important  difference  in  the  glaciers  from  those 
farther  south.  In  the  upper  valley  of  the  main  fork  of  Owl  Creek 
there  are  extensive  accumulations  of  bowlders  running  down  from  the 
east  in  low  ridges,  similar  to  those  noticed  in  the  Wind  River  Val- 

ley. The  erosion  was  rather  uneven,  and  the  southern-bound  glacier 
seems  to  have  met  an  insurmountable  obstacle  in  the  Owl  Creek  range, 
and  to  have  been  deflected  from  its  course;  or,  perhaps,  the  erosion 
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was  effected  by  separate  glaciers  existing  at  different  times,  and  possi- 
bly pursuing  different  courses.  At  any  rate,  there  is  abundant  evi- 

dence, also,  of  the  final  deposition  of  volcanic-drift  material  at  the  base  of 
the  mountains,  between  the  upper  and  lower  caiions  of  Owl  Creek,  far 
to  the  eastward.  Mere  glimpses  were  obtained  of  the  wonderful  his- 

tory which  is  yet  to  be  unraveled  in  this  region,  but  enough  was 
learned  to  show  that  these  deposits  and  their  channels  are  but  the 
subordinate  parts  of  one  system,  in  unison  with  similar  accumulations 
in  other  portions  of  the  district. 

Between  Pacific  Creek  and  Lava  Creek,  and  in  the  valleys  of  Lava 
Creek,  Buffalo  Fork,  and  Bock  Creek  a  large  portion  of  the  drift  is  very 
finely  comminuted,  and  this  is  often  the  case  elsewhere  in  the  volcanic 
district,  especially  where  the  lavas  prevail.  Many  of  the  metamorphic 
bowlders  may  have  come  from  the  volcanic  conglomerates.  Much  modi- 

fied drift,  probably  of  the  Cham  plain  epoch,  occurs  in  the  valleys  of 
Buffalo  Fork,  Bock  Creek,  and  in  other  places,  of  which  the  later  ter- 

races have  been  formed.  In  these  cases,  and  perhaps  in  many  others, 
there  is  evidence  that  a  part,  at  least,  of  the  valley  was  cut  out  by  a 
glacier,  and  the  same  may  be  said  of  portions  of  the  valleys  of  the 
majority  of  the  streams  in  the  Uintah  and  the  Wind  River  ranges,  as 
well.  As  before  remarked,  however,  it  is  almost  certain  that  the  narrower 
canons  of  many  of  the  streams  have  been  for  the  most  part,  or  entirely, 
cut  by  running  water,  partly  or  wholly  since  the  Glacial  epoch.  In 
some  places  the  streams  have  plainly  turned  from  their  original  courses 
to  cut  deep  canons  through  solid  rock ;  at  other  points  these  canons, 
though  narrow,  bear  unmistakable  evidence  in  the  shape  of  drift-deposits 
that  they  were  partly  cut  as  early  as  the  close  of  the  Glacial  epoch, 
while  some  even  appear  to  have  been  in  progress  during  the  Tertiary 
period. 

From  the  facts  that  have  been  given  in  this  and  a  previous  chapter, 
it  cannot  be  doubted  that,  whether  the  movement  were  rapid  and 
evanescent,  or  very  slow  and  longer  continued,  the  element  of  power 
was  present,  though  it  seems  to  have  become  concentrated  in  its  effects, 
causing  extensive  erosion  with  little  transportation,  comparatively. 

BECEXT  EBOSIOX. 

Iu  discussing  the  causes  of  the  erosion  and  denudation  which  have 
taken  place  since  the  close  of  the  Post-Tertiary  period,  it  is  often 
impossible  to  separate  that  part  of  the  effects  which  properly  belongs 
to  the  Champlain  or  Terrace  epoch,  nor  is  this  necessary  for  our  present 
purpose.  The  term  recent  at  the  head  of  this  division  will,  consequently, 
be  used  to  designate  all  that  time  which  has  elapsed  since  the  period  of 
the  drift. 

AQUEOUS  ACTION. 

Since  the  laying  down  of  the  fresh-water  Tertiary  strata  they  have 
been  denuded  to  a  degree  almost  incredible  to  one  who  has  never  vis- 

ited the  region  in  which  they  occur.  The  Green  Biver  Basin  in  particular 
has  been  subjected  to  this  process,  lying  as  it  does  almost  completely 
hemmed  in  by  the  mountains.  The  Bridger  beds  originally  covered 
the  Green  Biver  formation  over  the  greater  part  of  the  basin  with  at 
least  one  thousand  feet  of  clays  and  sandstones,  but  now  the  lower 
group  is  laid  bare  to  a  remarkable  extent  by  the  complete  wearing 
away  of  the  superincumbent  strata.  The  position  of  the  drift-deposits, 
at  least  in  the  southern  portion  of  this  tract,  indicates  that  much  of  the 
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denudation  had  been  accomplished  prior  to  the  close  of  the  Post-Tertiary 
period,  and  it  is  probable  that  local  glacial  action  had  much  to  do  with 
the  early  erosion,  though  I  have  had  no  opportunities  of  observation  of 
such  effects,  except  in  the  vicinity  of  the  Uintah  Mountains  and  near 
South  Pass,  in  both  of  which  cases  there  is  no  doubt  that  extensive 
denudation  was  accomplished  during  the  Glacial  epoch.  Of  the  great 
effects  which  have  since  been  produced,  the  largest  part  must  undoubt- 

edly be  attributed  to  the  action  of  running  water  during  the  Terrace 
epoch,  in  comparison  with  which  the  amount  is  very  small  which  has 
taken  place  in  modern  times.  Nevertheless  it  must  not  be  thought 
that  the  erosion  now  in  progress  is  by  any  means  of  trifling  importance. 
On  the  contrary,  it  would  be  a  simple  matter  to  bring  forward  abundant 
evidence  to  prove  that  the  amount  of  the  material  which  is  annually 
removed  by  the  streams  is  excessive  when  compared  with  ordinary 
standards.  There  are  many  causes  of  this,  a  few  of  the  more  important 
of  which  may  here  be  mentioned. 

1.  The  great  altitude  of  the  region. — Two  prominent  results  accrue  from 
this  cause,  viz,  the  accumulation  of  snow  in  the  mountainous  districts, 
and  an  increased  force  to  the  currents  of  the  streams  arising  from  the 
greater  slope  of  the  surface. 

The  accumulation  of  the  greater  portion  of  the  atmospheric  precipi- 
tation during  a  long  winter  causes  powerful  freshets  in  the  late  spring,, 

which  produce  greater  effects  upon  the  surface  than  would  be  accom- 
plished by  the  same  amount  of  water  passing  off  gradually.  The 

mountain-slopes  give  free  scope  to  the  action  of  gravity,  and  the  streams 
strike  the  plains  with  a  force  sufficient  to  carve  out  deep  chanuels  in 
the  soft  strata,  and  to  remove  large  quantities  of  the  finer  material,  as- 
sediment,  to  great  distances. 

2.  Ihe  alternate  melting  and  freezing  of  the  snow  by  day  and  night. — In 
this  section  of  the  country  during  the  months  of  late  spring  and  sum- 

mer there  is  usually  much  difference  in  the  temperature  of  the  days  and 
nights.  The  snow  in  the  mountains  thus  melts  by  day  and  freezes  by 
night,  causing  alternations  in  the  level  of  the  streams  of  considerable 
magnitude.  In  some  instances  these  changes  are  so  regular  for  days  at 
a  time  as  to  closely  simulate  the  ebb  and  flow  of  the  tide  in  rivers  com- 

municating with  the  sea,  except  in  the  length  of  the  intervals.  The 
frequent  importance  of  very  slight  differences  of  this  nature,  dynami- 

cally considered,  will  be  readity  acknowledged. 
3.  The  character  of  the  rocks. — This  influences  not  only  the  amount 

but  also  the  character  of  the  erosion.  Accordingly  we  fiud  that  the 
Bridger  beds,  where  they  have  not  been  entirely  removed  by  the  long- 
continued  action  of  the  streams,  are  left  standing  for  the  most  part  as 
isolated  hillocks,  though  these  varyr  greatly  iu  size  and  frequency.  The 
harder  Green  River  beds  are  usually  more  regularly  and  perpendicu- 

larly worn.  Between  the  extremes  nearly  every  possible  form  may  be 
met,  according  to  position,  and  other  circumstances  which  are  generally 
not  difficult  to  understand.  To  this  cause  must  be  mainly  attributed 
the  irregularity  in  the  results  which  have  been  produced,  for  the  aque- 

ous eroding  agencies,  though  not  constant  in  their  intensity,  have  prac- 
tically always  held  about  the  same  relations  to  each  other  as  at  present. 

These  and  other  agents  acting  in  concert  are  steadily  degrading  the 
surface  by  undermining  the  cliffs,  washing  out  the  alluvial  deposits  from 
the  old  stream-beds,  and  transporting  the  finer  material  to  points  be- 

low. One  who  has  only  seen  these  stream-beds  in  the  late  summer  or 
early  fall,  when  they  are  traversed  by  mere  wiry  rivulets,  can  form  no 
adequate  idea  of  the  powerful  river-torrents  which  fill  and  often  over- 

H.  Ex.  285   11 
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flow  their  banks  for  several  weeks  early  in  the  season,  so  thoroughly 
charged  with  sediment  as  to  appear  more  like  innd  than  water. 

The  foregoing  remarks  will  apply  almost  equally  as  well  to  the  Wind 
Elver  Valley  and  to  other  portions  of  the  Rocky  Mountain  region  where 
the  conditions  are  similar,  bat  there  are  usually  miuor  differences,  de- 

pendent upon  a  variety  of  circumstances  which  are  more  or  less  special 
in  occurrence.  The  sandstones  are  at  the  surface  over  a  large  portion 
of  the  Wind  River  plateau,  which  has  caused  the  erosion  to  result  in 
valleys  and  gorges  similar  to  those  which  have  been  cut  through  the 
beds  of  the  Green  River  group.  In  some  cases  peculiar  buttes  of  small 
size  remain,  and  Crow  Heart  Butte  and  another  similar  to  it,  in  the  main 
valley  of  Wind  River,  are  in  some  respects  like  the  more  regular  ones 

of  the  Bridger  group.  There  are  also  "  bad  lands,"  exposures  of  the 
indurated  green  and  red,  marls  of  theWrind  River  Tertiary,  near  the 
mountains  and  in  the  upper  valley  where  the  upper  sandstones  have  been 
worn  away,  having  a  peculiarly  rugged  aspect.  These  may  very  appro- 

priately be  named  the  Gothic  Buttes.  The  peculiar  mixed  structure  of 
some  of  the  sandstone-conglomerates  of  this  formation  has  given  rise 
to  many  curious  and  remarkable  forms  resembling  familiar  objects,  as 
urns,  pillars,  altars,  &c,  and  many  of  the  Grizzly  Buttes  near  the  Uin- 

tah Mountains  are  capped  by  masses  even  more  strikingly  similar  in 
outline  to  other  less  regular  objects.  In  the  volcanic  rocks  the  chasms 
are  lined  with  caverns,  pillars,  towers,  and  steeples,  often  hundreds  of 
feet  in  height.  In  some  cases  narrow  fissures  have  been  produced  by 
water-action  through  lavas  and  conglomerates  thousands  of  feet  in 
depth,  so  that,  in  numerous  places,  the  whole  formation  now  has  an 
extremely  rugged,  turreted,  and  castellated  appearance.  It  seems 
remarkable  that  many  of  these  thin  chimney-columns  can  remain  in 
position.  In  the  canon  of  North  Fork  of  the  Stinking  Water,  in  one 
locality,  there  is  a  vertical  block  of  volcanic  material  less  than  fifty  feet 
in  length,  two  feet  in  breadth,  and  five  hundred  feet  in  height,  standing 
alone  at  a  distance  of  three  or  four  feet  from  the  north  wall  of  the 
canon,  and  this  is  but  one  of  many  similar  instances  which  might  be 
given.  Hundreds  upon  hundreds  of  lofty  pinnacles,  deep-worn  caverns, 
and  fathomless  crevices  attest  the  resistless  power  of  apparently  insig- 

nificant forces  with  unlimited  time  in  which  to  work  ;  they  stand  as 
mute  witnesses  of  the  almost  inconceivable  length  of  the  era  which  has 
elapsed  since  the  comparatively  modern  igneous  ejections ;  and  they 
add  one  more  to  the  long  list  of  proofs  of  the  immensity  of  geologic  time. 

Sections  taken  at  intervals  across  the  valleys  of  the  streams  would 
show  that  the  erosion,  ancient  and  modern,  has  been  very  unequal  at 
different  points,  and  it  may  seem  rather  peculiar  that  this  statement  is 
nowhere  more  applicable  than  in  the  volcanic  district.  This  is  no  doubt 
largely  owing  to  the  local  nature  of  the  glacial  action,  but  it  must  be 
partly  attributed  to  the  character  of  the  rocks  and  partly  to  other  exist- 

ing causes.  In  the  lower  part  of  the  canon  of  North  Fork,  hard  dikes 
of  trachyte  are  abundant,  many  of  which  are  almost  vertical.  These 
rarely  cross  the  path  of  the  stream  at  a  right  angle  to  it ;  but,  in  most 
cases,  being  tougher  than  the  adjacent  rocks,  they  now  jut  above  them, 
and  in  a  line  making  a  more  or  less  acute  angle  with  the  stream.  This 
causes  much  of  the  detritus  from  above  to  accumulate  behind  the  high 
walls  thus  formed,  affording  lodgment  for  trees  and  other  vegetation, 
and  allowing  of  the  growth  of  thickets  of  symmetrical  pines  on  slopes 
so  steep  that  there  would  otherwise  be  frequent  land-slides.  This  is 
well  shown  by  the  comparative  absence  of  growing  timber  from  lesser 
slopes  which  are  not  thus  protected. 
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Some  of  the  most  remarkable  and  interesting  effects  of  water-erosion 
are  to  be  seen  in  the  Yellowstone  Valley,  where  the  gradual  draining  of 
the  very  large  ancient  lake  has  caused  the  formation  of  a  river-channel 
of  very  great  depth.  The  Great  Falls,  at  a  distance  of  fifteen  miles 
below  the  lake,  are  a  complete  study  of  themselves.  (See  Fig.  16.)  For  a 
number  of  miles  above  the  rapids  the  river  runs  through  a  broad,  level, 
grassy  bottom,  made  up  of  sandy  lake-deposits  and  of  gravelly  deposits 
of  the  stream  before  the  period  of  its  present  level.  Here  it  pursues  a 
very  tortuous  course,  but  the  current  is  visibly  rapid,  although  the  water 
is  too  deep  for  fording,  except  in  a  few  places.  Below  the  mouth  of 
Sour  Creek  the  sandstones  and  tine  beach-conglomerates,  largely  com- 

posed of  volcanic  material,  are  cut  through  by  the  stream,  which 
is  thus  narrowed  at  first,  and  then  turned  slightly  eastward.  It  next 
strikes  against  ridges  or  masses  of  purplish  trachyte-porphyry,  contain- 

ing crystals  of  sauidine.  This  is  made  up  of  alternations  of  fairly 
compact  and  slaggy  portions,  the  latter  containing  reddish-brown 
botryoidal  geodes  and  spherulites.  Much  of  the  material  is  very 
nearly  pearl-stone,  between  which  and  the  trachyte-porphyry  there  is  an 
almost  insensible  gradation.  The  resistance  offered  to  the  current  by 
the  hard  face  of  the  trachytic-porphyry  creates  a  counter-current,  which 
causes  a  bay-like  expansion  of  the  river,  in  which  the  water  appears 
almost  stagnant.  No  notice  is  given  of  the  coming  turmoil  save  the 
muffled  roar  from  the  rapids  below.  But  the  rock  also  feels  the  shock  and 
it  is  finally  cut  through,  this  action  being  facilitated  by  the  jointage  of  the 
rock.  The  stream  now  pursues  a  general  course  along  one  of  the  lines  of 
jointing,  trending  north  4°  west.  It  then  meets  the  perlitic  trachyte-por- 

phyry, which,  being  thinly  bedded  and  more  loosely  arranged,  yields 
more  readily  to  the  eroding  forces,  making  swells  at  the  sides  and  trans- 

verse troughs  or  gullies  in  the  bed  of  the  stream,  the  action  upon  the 
sides  being  increased  by  the  formation  of  eddies  produced  by  the  strik- 

ing of  the  main  current  against  another  portion  of  the  tougher  or  nou- 
perlitic  rocks.  Here  the  rapids  begin,  but  they  are  not  yet  very  bois- 

terous. At  each  ridge  of  the  more  massive  material  more  or  less  of  an 
eddy  is  formed  by  the  resistance  of  the  rock,  which  causes  currents  to 

rush  in  from  the- sides  to  join  the  main  current  in  the  center,  thus  throw- 
ing the  eroding  force  by  degrees  toward  one  point,  concentrating  it,  and 

enabling  the  stream  to  force  its  way  through  the  remainder  of  the  sec- 
tion in  a  straight  and  narrow  gorge.  The  rapids  or  cascades  are  largely 

due  to  the  irregular  erosion  along  the  bottom,  as  will  be  seen  by  exam- 
ining its  general  outline  represented  in  Figure  17. 

The  terraces  bordering  the  river  at  this  point  show  the  same  features, 
but  they  are  much  more  regular  at  a  distance  from  the  stream,  as  they 
have  there  been  cut  through  the  soft  sandstones  which  overlie  the  por- 

phyry. Upon  the  right  bank  at  the  gorge,  there  are  low  spots  or  basin- 
shaped  holes  which,  before  viewing  the  rapids,  were  almost  inexplicable, 
but  were  made  clear  when  considered  as  the  positions  of  eddies  in  the 
former  stream.  A  mass  of  the  harder  rock  also  marks  the  place  of  a 
small  islet  in  the  stream  at  a  higher  level,  which  then  stood  in  the  midst 
of  the  rapids. 

Figure  18  gives  the  existing  contour  of  the  surface  at  this  point.  A 
similar  sketch  would,  doubtless,  properly  represent  the  transverse  out- 

line of  the  present  bed  of  the  stream  at  the  lower  rapids  in  the  midst  of 
which  now  stand  the  islets  shown  at  II,  Figure  10. 

Below  the  gorge  the  river  widens,  owing  mainly  to  the  absence  of 
hard  beds  in  one  spot  on  the  left  bank,  which  may  have  once  been  at 
the  mouth  of  a  tributary  stream.     It  continues  its  course,  alternately 
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cutting  into  the  right  and  left  bank,  according  to  the  nature  of  the 
rock.  The  stream  below  the  rapids,  at  the  last  rock  islet,  is  thrown 
mostly  into  a  deep  hole  near  the  right  bank;  then  meeting  hard  rock,  it 
is  thrown  across  to  the  left  bank  against  hard  rock,  which  forces  it  to 
pass  through  another  gorge  by  the  formation  of  a  powerful  eddy. 
Through  this  the  water  rushes  with  remarkable  force  in  a  short  series 
of  rapids  or  cascades,  then  suddenly  plunges  by  a  sheer  fall  of  150  feet 
down  into  a  large  amphitheater  in  which  the  water  spreads  out  shal- 
lowly,  flowing  over  a  comparatively  smooth  bottom  with  little  current. 
The  cause  of  the  falls  is  the  rather  sudden  change  in  the  character  of 
the  rock  to  a  fiue-joiiited  argillo-trachyte-porphyry,  which  gives  way 
more  readily  to  the  action  of  the  water  than  the  more  massive  rock 
above. 
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Less  than  a  quarter  of  a  mile  below  the  upper  falls,   nearly  opposite 
the  entrance  of  Cascade  Creek,  the  stream  again  meets  with  greater  re- 
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sistance,  so  that  it  is  deflected  very  greatly  from  its  course  and  narrowed 
at  the  same  time.  Just  at  the  verge  of  the  lower  falls  it  is  quite  sud- 

denly constricted  by  the  protrusion  of  a  hard  ledge  from  the  left  wall 
of  the  gorge,  which  causes  it  to  leap  with  redoubled  energy  over  the 
steep  but  irregular  precipice,  (nearly  330  feet)  which  was  undoubtedly caused  by  the  passage  to  the  softer  conglomerates  which  here  underlie 
the  porphyries. 
Numerous  other  intensely  interesting  studies  of  this  character  are 

available  to  the  investigator  in  this  wonderful  region,  but  this  one 
example  must  serve  as  the  type  of  the  class,  and  it  will  convey  some  idea 
of  the  enormous  results  of  the  long-continued  action  of  running  water, 
while  it  will  also  serve  as  another  reminder  of  the  great  length  of  time 
which  has  elapsed  since  the  geologically  modern  igneous  products  were 
deposited  in  this  section.  It  must  not  be  supposed  that  the  transitions 
from  one  kind  of  rock-material  to  another  are  as  abrupt  in  all  cases  as 
might,  perhaps,  be  inferred  from  the  foregoing  description.  On  the 
contrary  there  are  many  varieties  in  the  volcanic  rocks  alone.  Between 
the  rapids  and  a  point  in  the  Grand  Caiion  a  few  rods  below  the  foot  of 
the  lower  falls,  I  collected  not  less  than  twenty  forms,  exclusive  of  the 
sandstones  and  conglomerates,  sufficiently  distinct  to  merit  special 
description.  These  include,  besides  those  already  mentioned,  obsidian, 
obsidian-porphyry,  various  spring  deposits,  and  other  varieties  which 
cannot  be  noticed  here.  These  affect  more  or  less  the  results  of  the 
erosion,  but  usually  only  in  minor  degree. 

PECULIAR  EFFECTS  OF  AQUEOUS  EROSION. 

From  what  has  already  been  said  of  the  present  surface  features  of 
much  of  the  country,  it  will  not  be  matter  of  surprise  to  learn  that  there 
are  many  peculiarities  in  the  manner  of  distribution  of  the  atmospheric 
precipitation,  and  in  other  directions,  which  seem  quite  remarkable 
wThen  portrayed  upon  any  but  the  most  minutely  accurate  maps  con- 

structed upon  a  very  large  scale,  and  even  then  they  can  be  only 
imperfectly  understood  without  at  least  a  general  knowledge  of  the 
geological  structure.  An  examination  of  Captain  Jones's  admirable 
map  will  show  the  force  of  these  remarks.  One  of  the  unjst  striking 
features  in  the  topography  of  the  district  is  the  interlocking  or  overlap- 

ping of  the  headwaters  of  many  of  the  rivers,  particularly  in  the  portion 
occupied  by  the  volcanic  rocks.  The  continental  watershed  (see  Figure  19) 
is  now  very  irregular  in  trend  north  of  South  Pass,  there  being  several 
instances  in  which  the  Atlantic  waters  rise  far  to  the  westward  of  the 
geological  divide,  and  the  Pacific  streams  vice  versa.  This  result  may 
be  traced  to  two  main  causes,  each  of  which  has  taken  effect  since  the 
upheaval  of  Cretaceous  date,  i.  e.,  erosion  or  denudation  and  dep- 

osition. In  some  cases  one  of  these  causes  has  apparently  operated  to 
a  much  greater  extent  than  the  other.  In  the  neighborhood  of  South 
Pass,  it  would  seem  that  the  deposition  of  the  Pliocene  beds  has  influ- 

enced the  course  of  the  headwaters  of  the  Sweetwater  Kiver  more  than 
the  previous  extensive  erosion,  but  it  is  an  open  question  how  much  of 
the  transfer  of  the  precipitation  from  the  western  to  the  eastern  slope 
through  these  channels  is  due  to  the  subsequent  glacial  erosion.  It  is 
quite  certain,  however,  that  the  latter  has  exerted  a  powerful  influence, 
from  the  fact  that  the  watershed  at  this  place  in  most  points  is  directly 
upon  the  Pliocene  beds,  which  have  been  glacially  eroded  between  the 
water-divide  and  the  geological  divide,  or  axis  of  the  range,  forming  a 
trough  in  which  the  Sweetwater  now  lies,  in  part  at  least. 
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In  the  ancient  volcanic  district  it  is  highly  probable  that  deposition 
has  had  the  greater  share  in  the  marking  out  of  the  present  stream- 
channels,  though,  as  we  have  seen,  these  have  been  much  enlarged  and 
otherwise  modified  by  the  glacial  action.  The  Yellowstone  Lake  Basin 
has  undoubtedly  been  partly  formed  by  erosion 5  but,  as  remarked  by 
Doctor  Hayden,  the  deposition  of  the  igneous  rocks  around  it  has  had 
much  to  do  with  its  formation.* 

•  Fig.  20.— Example  of  acute  junction  of  streams. 

The  occurrence  of  low  divides  in  this  portion  of  the  Eocky  Mountain 
region  is  somewhat  characteristic.  The  slight  elevation  of  portions  of 
the  water-shed  at  South  Pass  may  be  inferred  from  the  fact  that  several 
of  our  party  passed  some  rods  beyond  the  divide  before  observing  it, 
although  they  were  at  the  time  specially  engaged  in  its  determination. 
The  divide  at  the  Two-Ocean  Pass,  as  the  name  indicates,  is  so  nearly 
level  that  the  single  mountain-torrent  which  feeds  the  divergent  streams 
is  passed  northward  and  southward  with  little  disturbance,  and  an  ordi- 

nary observer  might  pass  from  the  Pacific  to  the  Atlantic  waters,  or 
vice  versa,  without  noticing  for  a  time  the  difference  in  the  direction  of 
the  currents.  South  of  Yellowstone  Lake  the  divide  is  often  quite  low, 
being,  in  places,  scarcely  three  hundred  feet  above  the  lake-level,  though 
some  miles  distant.     Other  examples  have  also  been  given  in  the  course 

*  Doctor  Hayden,  in  several  places  in  his  reports,  has  spoken  of  this  basin  as  largely 
one  of  elevation.  This  term  is  liable  to  cause  misapprehension,  for  certainly  he  cannot 
intend  to  express  the  opinion  that  the  basin  has  been  formed  partly  by  its  own  eleva- 

tion, but  rather  by  the  elevation  of  its  boundaries  by  deposition.  I  shall  therefore  use 
the  less  objectionable  phrase,  basin  of  circum-deposition,  which  may  be  conveniently 
employed  to  designate  such  basins  or  valleys  as  have  been  more  or  less  caused  by  the 
deposition  of  beds  about  them  as  an  inclosing  wall  or  walls. 
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of  this  report.  In  nearly  all  snch  cases  these  effects  may  readily  be 
traced  to  the  deposition  of  nearly  horizontal  beds  in  such  a  manner  as 
to  cover  pre-existiug  ridges  without  materially  affecting  the  general 
course  of  the  drainage.  This,  at  least,  will  explain  the  general  results; 
but  modifications  of  greater  or  less  extent  have  arisen  from  subsequent 
erosion  in  special  cases. 
Among  the  many  interesting  features  of  this  region  one  or  two  other 

peculiarities  of  the  aqueous  erosion 
must  suffice  for  the  present.  The 
courses  of  conjoining  streams  near 
their  junction  are  not  [infrequently 
gradually  convergent,  so  that  they 
unite  acutely,  although  often  widely 
divergent  in  their  general  courses.  As 
a  type  may  be  taken  the  case  of  Hell- 
Roaring  River,  entering  the  Yellow- 

stone six  miles  below  the  bridge.  Fig- 
ure 20  represents  this  feature  fairly. 

Slough  Greek,  the  last  tributary  of  the 
East  Fork  of  the  Yellowstone,  is  an- 

other good  example,  as  are  also  some 
of  the  Stinking  Water  tributaries  and 
other  streams,  found,  as  a  rule,  in  the 
volcanic  district,  this  result  being 
doubtless  due  to  the  nature  of  the 
crok  in  a  large  measure. 

At  A,  Figure  20,  there  is  a  curious 
cutting,  the  place  of  a  former  channel 
of  the  Yellowstone,  which  is  separated 
by  a  very  thin  ledge  from  the  present 
canon.  This  ledge  is  so  frail  that  it  is 
difficult  to  understand  how  it  could 
have  remained,  even  had  it  been  but 
an  islet  in  the  middle  of  the  earlier 
stream.  A  section  across  both  the 
Yellowstone  and  Hell-Roaring  Rivers 
is  shown  in  Figure  21,  including  this 
thin  wall. 

WIND  ACTION. 

Like  the  circulation  of  the  water 

upon  the  land,  the  atmospheric  move- 
ments are  also  controlled  by  the  topo- 

graphy of  the  country  to  a  very  great 
extent,  and  it  will  not  be  surprising 
to  find  that  the  results  of  such  action, 

in  a  district  composed  of  compara- 
tivelv  level  plains,  bounded  by  high  walls  upon  one  or  more  sides,  have 
a  certain  uniformity  about  them  which  could  not  be  expected  in  more 
open  tracts. 

The  Green  River  Basin  is,  practically,  a  plain,  hemmed  in  upon  all 
sides  but  the  east  by  snow-clad  mountain-ridges,  while  the  open  side 

communicates  with  a  wide  expanse  of  prairie-surface.  During  the  sum- 
mer the  heated  air  rises  from  the  plains,  causing  a  current  which  is  kept 

up  by  the  continued  supply  of  colder  air  from  the  mountains.    The 
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direction  of  the  wind,  or  of  the  surface-currents,  will  thus  depend  partly 
upon  the  position  of  the  outlet,  but  even  more  upon  the  location  of  the 
surrounding  mountain-walls.     The  prominent  features,  as  exhibited  in 

^VOMlNc  MT-S 
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Fig.  22.— Showing  cause  and  effect  of  wind  action  in  the  Green  River  Basin,  Wyo 
miug  Territory. 

the  Green  River  Basin,  are  illustrated  in  Figure  22  and  Figure  23 
gives  an  outline  view  of  the  main  facts  as  they  occur  in  a  portion  of  the 
Wind  River  Valley.  The  arrow  points  in  both  indicate  the  courses  of  the 
prevailing  atmospheric  currents.  The  power  of  the  wind  is  plainly  shown 
iu  the  Green  River  Basin  by  the  peculiar  position  of  those  composite 
plants  which  are  collectively  known  as  "sage-brush"  and  " grease- wood  " 
in  this  section,  and  by  the  scooping  out  of  the  road-bed  in  some  places 
to  a  depth  of  3  or  4  feet.  These  plants,  in  spots  which  are  well  exposed 
to  the  wind,  now  stand  upon  isolated  mounds  or  small  hills,  not  unlike 
the  potato  plants  in  a  well-tilled  field,  except  that  the  hills  are  often 
three  or  four  times  the  height  of  a  potato  hill.  In  the  section  marked 

' '  Sand  Hills,"  in  Figure  22,  there  is  now  a  very  large  barren  tract  extend- 
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ing  for  miles  to  the  eastward,  said  to  be  the  abode  of  innumerable  rattle- 
snakes, but  it  is  entirely  destitute  of  vegetation.  When  viewed  in  the 

reflected  light  from  the  sun  it  closely  resembles  an  immense  tract  of 
drifted  snow;  and  if  a  strong  wind  be  blowing  at  the  same  time,  as  is 
almost  always  the  case,  one  could  readily  mistake  the  clouds  of  sand 
for  a  driving  snow-storm. 
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Fig.  23.— Showing  cause  and  effect  of  wind  action  in  a  portion  of  the  Wind  River 
Plateau. 

In  the  Wind  River  Valley,  in  the  region  indicated  by  the  lettering  in 
Figure  23,  similar  formations  exist;  but  one  or  two  special  features  de- 

serve notice  here.  Dimes,  or  sand-hillocks,  of  considerable  size  may  be 
seen  in  places,  usually  in  hollows  or  along  the  edges  of  low  cliffs  which 
serve  to  break  the  force  of  the  wind  and  cause  the  sand  to  be  there 

deposited.  Figure  24  represents  the  structure  of  the  sand-drifts  when 
only  herbaceous  vegetation  is  present.  Here  the  prevailing  winds  are 
from  the  west,  or  nearly  so,  and  the  slope  of  the  hillocks  is  much  less 
upon  that  side.  As  a  rule  they  are  less  regular  than  here  represented, 
owing  to  the  growth  of  clumps  of  grass  upon  many  of  the  summits, 
which  finally  changes  the  hillocks  into  tufty  hummocks. 

Some  peculiar  forms  of  soft  sandstone,  already  referred  to  as  results 
of  aqueous  erosion,  have  no  doubt  received  their  finishing  touches  by 
the  direct  influence  of  the  wind  or  by  the  abrading  action  of  wind-blown 
sand.  Many  of  the  pinnacles  and  other  irregular  masses  of  rock  which 
cap  the  conical  and  pyramidal  buttes  of  the  Bridger  group  in  the  Green 
River  Basin,  as  well  as  the  grotesque  forms  found  elsewhere,  were  prob- 

ably shaped  in  part  by  this  force. 
Lastly,  the  action  of  the  winds  in  the  felling  of  timber  in  large  quan- 

tities has  produced  results  the  importance  of  which  can  scarcely  be 
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estimated.    To  say  nothing  of  the  ultimate  effects  which  may  be  sup- 
posed to  follow  from  the  decay  of  the  vegetable  tissue  and  the 

^       possible  or  probable  accumulation  of  peat,  coal,  or  other  mate- 
rial, there  can  be  no  question  that  the  present  features  of  a 

vast  expanse  of  country  in  the  West  are  due,  in  a  measure,  to 
the  influence  of  these  wind-falls  upon  the  circulation  of  the 

*j  water  in  the  streams.     The  snow  which  becomes  lodged  in  the 

^  intricate  masses  of  logs  resists  the  thawing  power  of  the  sun's 
S  rays  for  a  louger  time,  and  it  is  also  often  prevented  from  slid- 
d  ing  down  declivities  with   force.     Streams  are  not  seldom 

*S  dammed  or  otherwise  obstructed,  retarding  their  progress  for 
£  a  time,  only  to  renew  their  courses  with  increased  power  when 
o  the  resulting  lake  overflows  the  barrier.    Swamps  are  formed  in 
-  other  places,  allowing  of  the  growth  of  denser  and  more  luxuri- 
g  ant  vegetation,  and  the  consequent  increase  of  humus  by  decay. 
jg  In  these  and  in  numerous  other  ways  these  all  but  impene- 
^  trable  stretches  of  fallen  timber  are  playing  their  part  in  the 
>  dynamics  of  the  country,  but  chiefly  by  retarding  the  passage 
^  of  the  atmospheric  precipitation  from  the  mountainous  districts, 
a  and  providing  for  its  more  equable  distribution  throughout  the 
^  year. 
4 
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CHAPTEE    VIII. 

DYNAMICAL  GEOLOGY— CONTINUED. 

Biological  and  chemical  action — Effects  of  plant  and  animal  life— Weath- 
ering of  rocks — Chemical  changes  and  products—  "Alkali "  deposits — Con- clusion. 

The  geological  action  of  plant  and  animal  life,  directly  and 
op  indirectly,  is,  perhaps,  too  frequently  overlooked  in  estimating 

the  effects  of  the  various  forces  engaged  in  the  formation,  de- 
struction, and  conservation  of  deposits,  although  it  must  be 

acknowledged  that  results  of  importance  are  often  produced 
by  these  agents  in  their  growth  and  decay.  There  are  many 
questions  of  the  greatest  economic  interest  as  yet  unsettled 
which  can  only  be  finally  solved  by  the  accumulation  of  facts 
bearing  upon  this  and  kindred  subjects.  As  a  single  example 
may  be  mentioned  the  opinion  now  quite  commonly,  but  prob- 

ably erroneously,  held  that  forests  exert  an  attractive  influence 
upon  the  moisture  contained  in  the  clouds,  but  there  are  other  subjects 
concerning  which  even  less  is  known,  which  are  more  or  less  connected 
with  the  dynamical  action  of  life. 

In  view  of  all  this,  a  portion  of  the  present  chapter  is  devoted  to  a 
consideration  of  some  of  the  important  effects  visible  in  Western  Wyo- 

ming, which  have  been  accomplished  through  the  agency  of  living 
forms. 

EFFECTS  OF  PLANT  LIFE. 

The  geological  results  of  the  growth  and  decomposition  of  the  mem- 
bers of  the  vegetable  kingdom  may  be  conveniently  divided  into  three 

classes,  viz  :  1.  Protective  or  conservative  j  2.  Formative,  or  reproduct- 
ive ;  3.  Destructive. 
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I. — CONSERVATIVE  ACTION. 

N5  &#•.', 

In  cases  in  which  two  or  more  forces  are  simultaneously  at  work  in 
nature,  it  is  often  not  easy  to  determine  accurately  the  results  which 
should  properly  be  accredited  to  each,  and  even  when  certain  of  these 
agencies  are  antagonistic,  the  difficulty  is  not  always  decreased.    Thus 

the  sand-hills  southeast  of  South  Pass,  men- 
tioned in  the  preceding  chapter,  (see  Figure 

22,)  were  there  formed  because  of  the  absence 
of  vegetation  from  that  tract,  but  the  lack  of 
vegetation  is,  doubtless,  caused  by  the  power 
of  the  wind  which  has  drifted  thesaud.    The 
protective  or  conservative  effects  of  plant- 
life,  in  the  shape  of  the  hardy  "  sage,"  and 
"  grease-wood,"  are  well  shown  in  the  Hllocky 
region  to  the  westward.    So,  also,  in  the  sand- 
drift  region  of  the  Wind  River  Valley,  before 
mentioned,  (Chap.  VII,  Figures  23  aud  24,) 
the  growth  of  grasses  upon  some  of  the  small 

%  .  hillocks  has  produced  similar  but  less  regular 
*  J  features  upon  a  reduced  scale.    Figure  25 
i  rg  represents  a  section  across  the  old  emigrant- 
|  g  road  and  overlaud  stage-route,  at  a  point 
^  where  its  course  lies  in  the  direction  of  the 

|co  prevailing  winds.     It  will  be  seen  that  the 
■  L  sand  has  been  blown  out  of  the  track,  (which 
^^  has  been  much  worn  by  use,)  to  a  depth  of 
s^  several  feet,  while  the  plants  have  protected 

the  greater  portion  of  the  district,  partly  by 
their  roots  and  partly  by  the  resistance  offered 
by  their  trunks  to  the  wind. 
The  influence  of  turf  in  preserving  the 

surface  of  the  land  is  well  shown  in  por- 
tions of  the  Yellowstone  Basin.  A  small 

stream  which  flows  into  Pelican  Creek  a  mile 
and  a  half  above  the  crossing  of  our  trail 
illustrates  this  in  a  peculiar  and  remarkable 
manner.  The  amount  of  water  which  passes 
through  the  channel  is  not  very  small,  but 
the  matted  turf  layer  of  considerable  thick- 

ness has  held  the  stream  within  narrow 
bounds,  thus  preventing  great  lateral  spread 
at  the  surface.  Were  the  supply  of  water 

^  uniform  at  all  times  the  undermining  of  the 
£  <g  banks  which  is  continually  taking  place 
o  might  prove  more  destructive,  but  the  differ- ence in  the  amounts  furnished  during  the 

spring  and  the  summer  is  so  great  that  the  channel  is  overflowed  in  the 
flood- seasons,  resulting  in  the  production  of  shallow  ponds.  Occasionally 
masses  of  the  overhanging  turf  (see  Figure  26)  fall  down,  damming  the 
stream,  and  thus  in  a  measure  retarding  the  eroding  action  behind.  In 
the  upper  portion  the  valley  is  very  boggy,  and  here  again  the  growth 

of  the  grasses  prevents  the  soil  from  being  removed,  though  a  treacher- ous quagmire  is  the  result. 
The  growth  of  underwood  in  numerous  places  has  served  to  retard 

the  transportation  of  material  to  the  great  advantage  of  many  parts  of 
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the  country.  Accumulation  of  leaves,  detritus,  and  other  loose  deposits 
are  swept  down  in  times  of  freshets  in  large  quantities  and  retained, 
thus  gradually  increasing  the  depth  of  the  river-channels  by  thickening 
the  deposits  upon  the  banks.     The  dense  growth  of  gooseberry-bushes 

Fig.  26. — Average  section  across  Fool  Creek,  Yellowstone  Basin. 

upon  the  banks,  and  almost  in  the  bed  of  the  stream  of  Gooseberry 
Creek,  (tributary  of  Big  Horn  River  south  of  Gray  Bull  River,)  as  well 
as  the  large  patches  of  tall  grass,  resembling  grain-fields,  in  the  same 
section,  are  of  the  greatest  value  in  this  way,  as  is  evinced  by  the  less 
effective  action  of  the  stream  in  wearing  away  its  banks,  and  by  the  more 
extensive  accumulation  of  alluvium  in  these  localities  than  at  other 
points  along  the  same  stream.  These  and  other  plants  of  like  nature 
are  frequently  met  in  similar  situations,  but  they  are  especially  charac- 

teristic of  the  volcanic  district  and  of  the  region  about  the  eastern  base 
of  the  Sierra  Shoshone.  The  excessive  erosion  of  the  Tertiary  plains  is 
attributable  in  a  large  degree  to  the  general  absence  of  protective  veg- 

etation, particularly  to  its  absence  from  the  vicinity  of  the  streams. 
Numerous  examples  are  in  mind,  which  could  be  given,  of  the  existence 
of  deep  gullies,  small  "earth-pillars"  and  other  results  of  water-erosion 
which  would  have  been  almost  wholly  prevented  had  there  been  but  a 
mere  covering  of  turf  or  other  matted  vegetation. 

Cotton-wood  and  other  forms  of  Populus  serve  in  the  same  manner  as 
the  willow,  the  gooseberry,  &c,  to  bind  the  soil  by  their  roots  and  pre- 

vent rapid  waste  of  the  land  by  running  water.  Fair-sized  trees  of  this 
genus  border  the  streams  in  favorable  localities,  not  unfrequently  accom- 

panied by  a  dense  undergrowth  of  the  same  plant,  as  upon  the  Middle 
Fork  of  Owl  Creek,  half  a  mile  above  Camp  26,  where  their  value  as  a 
restraint  upon  the  action  of  the  water  is  well  indicated  by  the  depth 
and  narrowness  of  the  channel  as  compared  with  its  limits  beyond  the 
extent  of  their  influence. 

The  importance  of  accumulations  of  fallen  timber  in  preventing  the 
sliding  and  the  rapid  melting  of  the  snow  was  mentioned  in  the  last 
chapter.  Growing  trees  to  a  certain  extent  answer  the  same  purposes, 
and  they  also  protect  the  surface  in  other  ways.  Binding  the  soil  by 
their  roots,  even  with  added  weight,  they  have  been  the  means  of  retain- 

ing much  of  the  detritus  upon  the  steep  slopes  of  the  canon-walls  of  the 
North  Fork  of  the  Stinking  Water,  and  elsewhere,  perhaps  nowhere 
more  noticeably  than  in  the  Grand  Canon  of  the  Yellowstone.  In  the 
nucleus  of  the  Wind  River  Mountains,  huge  bowlders  have  been  im- 

prisoned by  the  gnarled  and  tangled  roots  of  the  pines  on  slopes  so 
nearly  vertical  that  the  snow  could  not  rest  upon  them  were  it  not  for 
their  roughness.  The  decay  of  leaves  and  trunks  has  covered  the  rocks 
in  very  many  places  so  deeply  with  vegetable  mold  that  the  ordinary 
processes  of  weathering  have  been  retarded  or  almost  wholly  checked. 
The  ancient  spring  deposits  on  Gardiner's  River  and  at  other  localities 
are  extremely  liable  to  degradation  by  erosion  and  decomposition,  and 
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yet  they  have  often  been  remarkably  well  preserved,  owing  mainly  to 
the  protective  action  of  plant-life  and  its  results. 

Lastly  may  be  mentioned  the  protection  afforded  the  less  hardy  plants 
by  belts  or  patches  of  timber  lying  upon  the  side  from  which  come  the 
prevailing  winds.  It  is  always  difficult  to  estimate  the  true  value  of 
this  element  in  special  cases  without  more  extended  observation  than  it 
is  possible  to  obtain  in  a  single  season  spent  on  the  march,  but  some 
slight  idea  of  the  real  importance  of  this  influence  may  be  gained  from 
a  single  well-marked  example.  In  the  valley  of  Yellowstone  River,  just 
southeast  of  Sour  Greek,  there  is  a  sand-flat  of  several  acres  so  exposed  as 
to  be  frequently  acted  upon  by  local  wind-currents,  while  the  adjacent 
timber  is  well  arranged  for  the  protection  of  much  of  the  contiguous 
unwooded  area  from  the  same  currents.  The  sand-flat  is  more  or  less 
covered  with  drifts  and  shifting  dunes,  but  the  protected  portions  are 
clothed  with  excellent  grass.  Similar  features  are  noticeable,  with 
variations  according  to  circumstances,  above  the  forks  of  Warm  Spring 
Creek  and  in  one  or  two  other  sections. 

II. — FORMATIVE  ACTION. 

Allusion  has  already  been  made  to  certain  accumulations  of  vegetable 
mold  or  humus,  resulting  from  the  decay  of  leaves  and  the  trunks  of 
fallen  trees.  There  is  nothing  very  peculiar  in  these  formations,  except 
that  they  are  often  rather  remarkable  for  their  extent  and  protective 
power.  The  thick  layer  of  this  material  which  now  covers  deeply  the 
ancient  hot-spring  deposits  of  Gardiner's  River  is  particularly  noticeable 
on  this  account.  This  and  other  extensive  accumulations  in  the  present 
thickly -wooded  districts  bear  abundant  evidence  of  the  coniferous  nature 
of  the  vegetation,  which,  as  now,  has  occupied  these  regions  almost  ex- 

clusively for  centuries  past.  The  dry  pine  "needles"  falling  upon  the 
ground  not  only  directly  tend  to  increase  the  deposits,  but  they  also 
largely  prevent  water-erosion  of  their  own  accumulations  by  the  forma- 

tion of  a  kind  of  thatch  which  protects  the  surface  and  serves  to  bind 
the  decayed  material  more  firmly  together.  These  facts  will  probably 
explain  the  more  abundant  humic  deposits  in  pine-clad  countries,  a 
feature  not  confined  to  the  Rocky  Mountain  region. 

Upon  the  treeless  plains,  when  clothed  with  turf,  the  amount  of  the 
vegetable  mold  varies  greatly,  in  some  places  being  but  two  or  three 
inches  in  thickness,  while  in  others,  more  accessible  to  moisture  and  less 
exposed  to  the  winds,  accumulations  of  as  many  feet  in  depth  have  been 
formed.  On  the  arid  Tertiary  areas  remote  from  the  mountains  and  away 
from  the  streams,  especially  in  districts  open  to  high  prevalent  winds, 
there  is,  practically,  no  formation  of  humus,  although  the  soil  is  usually 
very  fertile. 
Many  interesting  observations  concerning  other  deposits  of  this  char- 

acter are  necessarily  omitted  here,  though  often  extensive  and  of  great 
importance.  Alluvial  deposits  in  portions  of  the  district  have  been 
caused  by  the  damming  up  of  the  streams  by  fallen  timber  or  by  drift- 

wood, but  much  more  frequently  by  the  retaining  action  of  growing 
vegetation  in  the  flood  seasons.  These  latter  accumulations  are  most 
abundant,  perhaps,  in  the  valley  of  the  Upper  Yellowstone  River, 
though  they  are  represented  in  parts  of  the  Wind  River  Valley,  and, 
markedly,  on  the  tributaries  of  the  Big  Horn  River  north  of  the  Owl 
Greek  range,  as  well  as  in  the  valley  of  Burns'  Fork,  (Uintah  Mount- 

ains,) and  more  especially  on  some  of  its  affluents.  Small  lakes  aud 
ponds  abound  in  many  sections,  and  it  would  require  a  lengthy  chapter 
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for  the  description  of  the  characteristic  deposits  of  each,  to  say  nothing 
of  other  striking  peculiarities.  To  allude  to  some  of  these  in  a  very 
general  manner,  it  will  answer  the  present  purpose  to  divide  these  minor 
bodies  of  water  into  three  not  well-defined  classes.  In  the  first  division 
may  be  included  those  lakes  and  ponds,  with  outlets,  which  are  constant 
or  perpetual,  i.  e.,  those  which  retain  water  throughout  the  year,  how- 

ever they  may  fluctuate  in  level  at  different  seasons.  Such  basins  rarely 
receive  important  deposits  of  purely  vegetable  matter,  except  as  drift- 

wood, which  occasionally  accumulates  to  a  certain  extent  upon  the 
shores.  Leaves  and  herbaceous  steins  will,  however,  become  mixed  with 
the  alluvium,  and  thus  aid  in  some  slight  degree  in  the  formative  process, 
though  the  comparative  absence  of  deciduous  trees  from  this  region  pre- 

vents such  effects  to  any  considerable  extent.  Another  class  of  lakes, 
those,  with  or  without  outlets,  which  become  dry  during  a  part  of  the 
year  by  drainage  or  evaporation,  may  be  the  cause  of  not  unimportant 
vegetable-deposits.  A  single  case  in  point  must  suffice  for  illustration, 
although  many  might  be  given  from  notes  taken  in  the  field.  About 
four  miles  south  of  Camp  Brown,  upon  our  outward  march,  on  the  first 
day  of  July,  we  encountered,  directly  in  the  road,  a  still  pond  of  shallow 
water  less  than  half  an  acre  in  extent.  Around  it,  upon  all  sides,  the 
land  surface  was  exposed  to  the  wind,  and  consequently  mostly  barren. 
Upon  our  return,  in  the  middle  of  September,  we  rode  through  a  slight 
hollow  where  the  pond  had  been,  now  completely  dry  and  clothed  with 
the  choicest  grass,  which  was  being  made  into  excellent  hay  for  use  at 
the  post.  The  soil  in  which  it  grew  was  quite  rich  in  humus,  the  result 
of  the  decay  of  many  previous  crops  not  reaped  by  the  hand  of  man. 
The  third  division  embraces  the  stagnant  pools  and  ponds  of  various 
sizes  which  are  so  very  abundant  in  the  Yellowstone  Basin,  though  by 
no  means  strictly  confined  to  that  region.  These  are  usually  productive 
of  important  cumulative  results  on  account  of  the  continual  progress  of 
decomposition,  which  furnishes  abuudant  food  for  the  growth  of  many 
plants.  Accordingly  we  find  these  places  crowded  with  aquatic  forms 
of  vegetation,  which  by  subsequent  decay  gives  rise  to  noticeable  deposits 
of  humus. 

Nor  is  this  all.  The  very  large  tracts  of  country  covered  by  fallen 
timber  have  so  influenced  the  drainage  as  to  form  vast  swamps  in  which 
the  greater  portion  of  the  local  vegetable  products  are  retained  and  de- 

composed. In  such  places  the  vegetation  is,  of  course,  very  luxuriant 
aud  of  rapid  growth,  and  it  is  also  of  such  a  character  that  the  annual 
contribution  of  waste  material,  such  as  leaves,  stems,  and  fruits,  is  much 
larger  than  in  the  drier  and  more  exposed  localities.  The  consequent 
accumulations  of  muck  are  very  great,  while  to  all  this  must  be  added 
the  enhanced  decay  of  the  fallen  timber  itself,  resulting  from  exposure 
to  conditions  brought  about  by  its  own  prostration,  though  in  many 
cases  this  is  retarded  by  the  antiseptic  properties  of  the  swamp  extract, 
which  only  serves  to  increase  the  bulk  of  the  deposit,  however.* 

In  this  connection,  the  enormous  quantity  of  silicified  wood,  which  is 
so  commonly  distributed  in  portions  of  the  volcanic  series,  and  which  is 
now  being  formed  to  some  extent  by  geyser  action,  may  be  mentioned 
in  passing  as  one  very  prominent  example  of  a  vegetable  accumulation. 
In  this  case,  however,  the  result  is  due  mainly  to  the  exertion  of  forces 
elsewhere  considered,  and  to  the  deposition  of  preservative  material 
not  derived  from  the  vegetable  kingdom.     The  process  by  which  this 

*  It  should  be  noted  that  the  dryness  of  the  climate  and  the  nature  of  the  vegation 
together  exert  a  retarding  influence  upon  the  decay  of  the  blasted  timber,  thus  adding 
greatly  to  the  continuance  of  the  above  effects. 
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deposit  has  been  produced  will  receive  attention  in  a  succeeding  chap- 
ter, to  which  the  reader  is  referred  for  further  information  upon  this 

subject.  To  avoid  repetition  one  or  two  other  formations  of  minor  im- 
portance, resulting  more  or  less  directly  from  the  growth  and  decay  of 

plants,  but  also  dependent  upon  the  action  of  geysers  or  hot  springs, 
will  be  left  for  discussion  beyond. 

III.— DESTRUCTIVE  ACTION. 

So  far  as  Western  Wyoming  is  concerned  it  does  not  appear  that  the 
destructive  effects  of  plant-life  have  been  at  all  commensurate  with  the 
protective  and  reproductive  influence  of  vegetation.  Land-slides  in  the 
mountainous  districts  are  very  rare,  if  we  may  judge  from  the  abseuce 
of  frequent  proof  of  such  occurrences.  There  are  many  places  along 
the  walls  of  the  caTion  of  North  Fork  of  Stinkingwater  Eiver,  where 
the  loose  earth  and  gravel  is  almost  constantly  falling  down  the  steeper 
slopes,  but  this  bears  no  resemblance  in  extent  or  effect  to  a  real  laud- 
slide.  Even  upon  the  nearly  vertical  walls  of  the  Grand  Canon  of  the 
Yellowstone,  where  pines  often  grow,  there  is  no  evidence  of  frequent 
or  extensive  changes  of  this  nature.  There  is,  on  the  contrary,  conclu- 

sive proof  that  the  roots  of  the  trees  often  prevent  land- slides  by  bind- 
ing the  soil  and  the  rocks  more  firmly  together. 

x  The  destructive  element  in  connection  with  vegetation  is,  therefore, 
reduced  to  a  small  amount.  The  extensive  growth  of  lichens  upon  the 
rocks,  giving  them  at  a  little  distance  an  unnatural  color,  shows  that 
the  disintegration  due  to  their  presence  is  notable,  at  least,  although  it 
would  be  difficult  to  determine  the  extent  of  their  influence.  Large  trees, 

undermined  by  the  wear  of  the  wrater  upon  the  banks  of  streams,  cause 
considerable  destruction  when  they  fall  by  tearing  up  the  soil  about 
their  roots,  and  the  effect  is  produced  more  generally  by  the  prostration 
of  timber  by  the  wind. 

EFFECTS  OF  ANIMAL  LIFE. 

The  geological  or  dynamical  action  resulting  from  the  life  aud  death 
of  animals  will  be  treated  under  three  heads,  similar  in  scope  to  the  pre- 

ceding, viz:  1.  Protective  effects  j  2.  Cumulative  effects :  3.  Destructive 
effects. 

I. — PROTECTIVE  EFFECTS.. 

Animals  exert  but  little  conservative  influence  in  any  way,  and  that 
indirectly,  but  it  is,  nevertheless,  true  that  some  slight  preservation  of 
the  surface  can  be  traced  to  them  in  this  region.  To  say  nothing  of  the 
hard-beaten  paths  or  trails  made  by  the  domesticated  animals  of  the 
white  man  and  the  Indians,  game-trails  almost  without  number  are  to 
be  seen  all  over  the  district  wherever  the  country  is  not  so  open  as  to 
allow  of  the  scattering  of  the  animals  to  feed,  and  one  soon  learns  to 
detect  the  character  of  the  animals  which  have  made  them,  from  certain 
peculiarities  in  each  case.  The  bison  prefers  the  plains,  and  the  great 
weight  of  his  body  and  its  clumsiness  compels  him  to  climb  the  heights 
and  knolls  by  a  gradual  or  zigzag  course.  The  elk  often  passes  high  up 
in  the  mountains,  and  the  trails  made  by  droves  of  this  animal  are  quite 
direct,  but  never  as  steep  as  the  courses  often  taken  by  the  big-horn,  or 
mountain-sheep.  At  first  the  passage  of  large  droves  of  animals  over 
the  same  course  wears  the  surface,  loosening  it  and  causing  the  dust  to 
be  swept  out  of  the  trail  by  the  wind,  but  the  final  result  is  to  leave  the 
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soil  so  compact  that  vegetation  will  not  grow  upon  the  path  for  many 
years  afterward.  This  protects  the  surface  somewhat,  especially  if  the 
trails  have  been  made  along  the  edge  of  a  bluff,  one  above  another,  as 
is  so  commonly  the  case  with  the  bison  paths.  But  this  conservation  is 
slight  compared  with  the  effects  produced  by  another  habit  of  this  ani- 

mal. All  over  the  wide  tract  which  has  been  traversed  by  the  bison 
within  the  past  fifty  years  there  may  be  seen  circular  patches  of  grass 
in  greater  or  less  number,  often  now  raised  slightly  above  the  surround- 

ing surface  in  windy  sections.  Catlin,  in  his  valuable  work  entitled 
"  North  American  Indians,"  refers  to  these  patches  in  the  lower  valley 
of  the  Missouri,  and  his  explanation  of  their  origin  is  no  doubt  correct. 
Without  entering  upon  a  lengthy  discussion,  it  may  be  remarked  that 
the  bison  is  fond  of  wallowing  in  the  mud,  and  no  one  can  travel  far  in 
the  West  without  meeting  with  what  are  there  called  "buffalo- wallows." 
These  are  shallow  depressions,  bearing  some  resemblance  to  the  familiar 
" hog-wallow"  by  the  roadside  in  the  rural  districts,  though  more  nearly 
circular  or  semi-oval  in  outline.  On  account  of  the  erratic  habits  of  the 
animal  large  numbers  of  these  depressions  will  be  left,  wherever  the 
herds  have  rested  in  a  suitable  spot,  to  be  filled  with  water  by  the  rains, 
which,  by  evaporation,  allows  of  the  growth  of  grass  to  fix  the  soil  by 
its  roots,  while  the  surrounding  surface,  if  parched,  as  is  often  the  case, 
may  be  degraded  by  the  winds,  leaving  the  grass-plats  at  a  higher  level., 

II.— CUMULATIVE  EFFECTS. 

There  are  very  few  recent  animal  formations  of  much  geological  im- 
portance to  be  presented  under  this  head,  but  there  are  several  interest- 

ing and  somewhat  peculiar  deposits  of  limited  extent  which  deserve  a 
share  of  our  attention  in  this  place.  Next  to  the  barren  aspect  of  the 
great  plains  produced  by  the  aridity  of  the  climate,  there  is  nothing 
which  has  so  much  to  do  with  their  appearance  of  utter  desolation  as 
the  widespread  accumulations  of  the  bones  of  the  bison  and  other  ani- 

mals which  have  been  so  recklessly  slaughtered  for  the  sake  of  the  sport 
of  hunting(?)  them,  or,  at  best,  for  the  mere  value  of  their  hides.  Mil- 

lions upon  millions  of  the  skeletons  of  these  animals  now  lie  bleaching 
upon  the  surface,  and  it  is  almost  certain  that  very  many  of  them  will 
become  entombed  much  after  the  manner  of  their  Eocene  ancestors 

buried  in  the  deposits  of  the  Bridger  group  of  strata.  The  present  con- 
ditions for  their  fossilization  are  less  favorable  than  during  the  Tertiary 

period,  but  many  of  the  bones  are  already  partly  or  wholly  covered  by 
the  drifted  sands,  or  by  the  growth  of  vegetation  around  them,  and 
many  have,  no  doubt,  been  transported  by  the  streams  and  buried  in 
the  alluvial  deposits. 

"Buffalo-chips,"  as  the  dried  dung  of  the  bison  is  called,  is  common  as 
a  thickly-scattered  surface-deposit  in  sections  where  it  has  not  been 
covered  by  wind-action,  though  it  is  scarce  along  the  line  of  the  well- 
traveled  roads,  on  account  of  its  frequent  use  as  fuel  for  camp-fires.  In 
a  few  localities  small  deposits  of  guano  exist  in  crevices  in  the  rocks 
not  exposed  to  the  action  of  the  rains.  Opposite  Camp  24,  on  a  short 
tributary  of  Dry  Creek,  (Wind  River  Plateau,)  I  noticed  in  such  a  crevice 
a  rich  deposit  of  at  least  half  a  bushel.  In  many  places  in  the  Sierra 
Shoshone  the  weathering  of  the  rocks  has  produced  admirable  crevices 
or  fissures  for  the  nests  of  owls,  and  frequently  the  walls  of  these  are 
lined  with  a  richly-colored  glossy  deposit  of  their  excrement,  mixed  with 
the  pellets  of  indigestible  material  ejected  through  their  throats,  accord- 

ing to  their  habit.    Much  of  this  is  very  resinous  and  not  in  the  least 
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offensive  to  nose  or  eye  of  one  who  does  not  know  its  real  character. 
In  fact,  one  of  the  party  expressed  a  desire  to  taste  a  portion  of  it  until 
informed  of  its  true  nature.  This  very  strong  resinous  odor  and  quali- 

ty is  rather  difficult  to  explain,  except  upon  the  supposition  that  the 
crevices  are  commonly  shared  by  the  owls  with  other  birds  which  feed 
upon  the  seeds  of  the  pines,  though  it  is  just  possible  that  it  is  the  re- 
suit  of  secondary  action,  caused  by  the  decomposition  of  the  pine 
"  needles"  which  fall  into  the  crevices  and  become  mixed  with  the  guano. The  beaver  may,  perhaps,  be  properly  credited  with  the  indirect  and 
unintentional  formation  of  local  deposits  of  alluvium  bv  the  damming 
of  streams,  but  this  effect  is  more  than  counterbalanced  by  its  destruc- 

tive tendencies.  A  few  rather  important  but  not  extensive  cases  of  fos- 
silization  by  immersion  in  the  basins  of  hot  springs  were  noticed,  but 
they  do  not  require  fuller  notice  in  the  present  chapter,  as  further  men- 

tion will  be  made  of  them  in  the  section  devoted  to  the  geysers  and  hot 
springs. 

III. — DESTRUCTIVE   EFFECTS. 

The  beaver  is  probably  entitled  to  take  the  lead  in  the  work  of  de- 
struction. These  animals  are  still  common  in  portions  of  the  Yellow- 

stone Park,  and  elsewhere,  but  the  baud  of  man  is  already  turned  against 
them,  and  their  works  are,  in  most  places,  more  numerous  than  them- 

selves. It  is  unnecessary  to  describe  these  Structures  or  their  effects, 
for  they  are  already  widely  known.  Prairie-dogs  and  other  burrowing 
animals  are  very  commonly  distributed  throughout  the  region,  and  their 
actions  have  resulted  in  more  or  less  destruction  to  the  soil  by  bringing 
to  the  surface  deposits  of  sand,  which  is  scattered  by  the  winds,  and  by 
injuring  the  solidity  of  the  ground  above  their  burrows.  The  destruc- 

tion of  vegetation  by  beavers  occasionally  has  been  quite  general  over 
small  areas,  but  usually  it  has  only  accomplished  a  more  or  less  beneficial 
thinning  out  of  superfluous  growth.  Grasshoppers,  in  some  sections, 
particularly  on  the  Shoshone  Plateau,  have  been  instrumental  in  the 
destruction  of  vegetation  to  a  remarkable  degree,  at  seasons  of  the  year 
when  such  devastation  is  often  detrimental  to  the  life  of  the  plants. 

CHEMICAL  GEOLOGY. 

A  large  number  of  interesting  details  remain  to  be  considered,  con* 
cerning  which  a  quantity  of  illustrative  material  has  been  gathered,  but 
which  must  be  very  generally  treated  within  the  prescribed  limits  of  the 
present  chapter.  Much  of  this  material  requires  careful  chemical  anal- 

ysis for  its  complete  elucidation,  and  this  it  has  been  impossible  to  pro- 
cure, though  the  author  indulges  the  hope  that  opportunity  for  its  elab- 

oration at  some  time  in  the  future  may  yield  valuable  results  in  a  depart- 
ment of  geological  science  which  assuredly  deserves  thoughtful  consid- 

eration on  the  part  of  investigators.  In  the  foregoing  pages  of  the  sec- 
tion relating  to  dynamical  geology,  very  little  has  been  said  of  the 

chemical  changes  which  have  taken  place  in  the  rocks  since  their  depo- 
sition or  of  the  important  products  which  have  resulted  from  chemical 

action. 

The  remainder  of  this  chapter  is,  therefore,  allotted  to  these  subjects, 
iucluding  also  some  of  the  more  important  effects  produced  by  the  action 
of  the  atmosphere.  No  classification  can  well  be  adopted,  and  the 
various  effects  will  be  taken  up  in  convenient  order  without  regard  to 
perfect  system.  In  order  to  partially  supply  this  lack,  minor  headings, 
in  italics,  are  introduced  for  greater  convenience  of  reference. 

H.  Ex.  285   12 
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WEATHERING   OF   ROCKS. 

It  will  not  be  necessary  to  speak  in  a  detailed  manner  of  the  charac- 
teristic modes  of  weathering  of  the  rocks  of  the  various  formations,  bat 

there  are  certain  peculiarities  in  the  effects  of  climatic  and  other  influ- 
ences upon  special  layers  in  some  sections,  which  are  of  sufficient  impor- 
tance to  merit  attention. 

Ozone  in  the  atmosphere. — Many  of  the  sandstones  of  the  Green  River 
group  of  Eocene  beds,  though  white  inside,  weather  reddish  upon  the 
exposed  surface.  The  mere  presence  of  iron  in  this  rock  seemed  insuf- 

ficient to  account  for  the  very  marked  change  in  color,  but  for  several 
days  no  clue  was  obtained  toward  any  more  satisfactory  solution.  While 
engaged  with  Dr.  Heizmau  in  some  preliminary  analyses  at  our  camp 
on  Little  Sandy  River,  I  noticed  that  blue  litmus-paper  rapidly  reddened 
upon  exposure  to  the  air,  even  when  moistened  with  ammonia.  Dr. 
Heizman,  then  and  subsequently,  kindly  made  several  tests  for  ozone 
with  iodized  starch-paper,  and  found  it  abundant.  This,  then,  may 
account  for  the  excessive  oxidation  of  many  of  the  rocks  of  the  Green 
River  basin.  This  action  is  also  noticeable  in  other  sections  where  sim- 

ilar beds  are  exposed,  but  it  seems  to  be  inainly  confined  to  the  more 
compact  beds,  which,  is,  perhaps,  owing  to  the  fact  that  the  more  friable 
beds  become  more  rapidly  disintegrated  and  crumble  before  they  can 
become  colored.  This  will  also  explain  the  otherwise  remarkable  fact 
that  the  reddening  effect  is  seen  only  upon  those  rocks  not  very  highly 
ferruginous,  though  oxidation  has  taken  place  much  more  extensively  in 
rocks  highly  charged  with  iron.  If  we  seek  to  account  for  the  presence 
of  so  great  an  amount  of  ozone  in  the  atmosphere,  it  seems  probable 
that  it  is  due  to  the  strong  wind-currents  or  to  some  peculiar  electrical 
condition  of  the  atmosphere  not  accompanied  by  sufficient  heat  to  pre- 

vent its  accumulation. 

Concretionary  structure. 

It  is  in  the  Tertiary  rocks  especially  that  the  most  interesting  exam- 
ples of  nodular  and  concretionary  forms  may  be  found. 

It  would  be  no  easy  matter  to  enumerate  the  various  peculiarities  in 
the  modes  of  weathering  which  have  been  induced  by  this  structure, 
much  less  is  it  possible  to  describe  more  than  a  very  lew  of  the  leading 
varieties,  within  the  narrow  limits  of  this  section.  In  the  Bridger  group 
of  beds  large  quantities  of  siliceous  material  are  found,  sometimes  in 
compact  cherty  layers,  but  often  in  nodular  masses,  and  frequently  in 
concretionary  forms  with  concentric  or  concentring  layers.  Sometimes 
these  are  lined  with  minute  crystals  of  quartz,  being  in  effect  roughly- 
shaped  geodes  5  others  are  little  more  than  the  fillings  of  cavities  of 
irregular  form,  without  separation  into  bands.  Again  there  will  be  seen 
a  huge  concretion,  composed  of  alternating  layers  of  sandstone  and 
intrusive  chalcedony,  the  latter  partly  in  "  tears,"  partly  massive  or  even 
crystalline.  Very  often  in  arenaceous  and  marly  beds  the  concretionary 
structure  appears  almost  to  be  entirely  induced  by  the  weathering  of  the 
lock,  the  oxidation- of  calcareous  #r  ferruginous  material  giving  rise  to 
more  or  less  concentric  bands  of  color. 

In  the  sub-Tertiary  rocks  concretions  are  often  common.  The  ̂ Niagara 
limestone  contains  jaspery  flakes  and  "  drusy  "  cavities  filled  with  beauti- 

ful agate  concretions;  clay  ironstones,  sometimes  with  plant-fossils,  occur 
in  the  Cretaceous  beds  near  Gray  Bull  River  and  at  other  points;  and 
geodes  of  calc-spar  are  abundant  in  nearly  all  of  the  sedimentary  rocks. 
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The  volcanic  rocks  are  very  well  supplied  with  these  secondary  form- 
ations, as  instance  the  botryoidal  geodes  of  the  Yellowstone  River,  men- 
tioned iu  the  last  chapter,  and  the  great  variety  of  interesting  forms 

associated  with  the  masses  of  silicified  wood  at  Amethyst  Mountain  on 
the  south  of  the  East  Fork  of  the  Yellowstone.  Even  the  gevser 
deposits  sometimes  take  on  the  concretionary,  or,  more  properly,  the concentric  structure. 

The  principal  forms  of  concretions  will  be  found  more  fully  described 
in  the  chapters  relating  to  stratigraphy,  under  the  heads  of  the  different 
formations. 

Influence  of  climatic  conditions. — In  winter  the  temperature  of  this 
region  is  severe  but  steady,  and  the  surface  is  mostly  covered  with 
snow,  which  protects  it  to  some  extent  from  the  effects  of  the  various 
weathering  influences.  In  the  early  spring  and  late  fall  the  action  of 
frost,  in  rending  apart  the  rocks  and  enlarging  the  fissures,  becomes  an 
important  element  among  the  numerous  dynamical  agents,  and  ii  is 
probable  that  the  alternate  freezing  and  thawing  which  takes  place  at 
these  seasons  is  productive  of  a  large  part  of  the  weathering  effects 
which  are  exhibited  upon  a  scale  of  great  magnitude  in  many  pails  of 
the  district.  Positive  proof  of  the  workings  of  this  force  from  actual 
observations  acet wanting,  bat  DOiptoe  at  all  familiar  with  the  ordinary 
results  of  such  action  will  be  disposed  to  doubt  the  propriety  of  the 
above  statement  when  told  that  the  necessary  conditions  of  thawing 
and  freezing  are  present  during  a  large  portion  of  the  year  in  a  high 
degree  of  intensity.  Evidences  of  the  slight  movement  of  large  masses 
of  rock  from  the  original  positions  by  some  force  of  this  nature  are  very 
common.  Some  excellent  examples  of  this  action  may  be  seen  in  the 
Wind  River  Mountains,  particularly  in  the  neighborhood  of  the  nucleus, 
though  it  would  be  difficult  to  name  a  single  rock-exposure  in  the  whole 
district  where  such  effects  are  not  visible.  Any  person  at  all  familiar 
with  this  process  and  its  results  in  places  in  which  freezing  can  take 
place  only  during  a  small  portion  of  the  year,  will  be  prepared  to  recog- 

nize the  dynamical  importance  of  this  agent  in  a  country  where  there 
are  but  few  nights,  even  in  summer,  during  which  the  temperature  does 
not  fall  below  32°  Fahreuheit.  In  the  central  portion  of  the  Wind  River 
range  the  profound  chasms  have  often  been  choked  with  immense  accu- 

mulations of  angular  granitic  bowlders  which  could  never  have  been 
thrown  down  from  positions  in  the  cliffs  without  the  intervention  of  the 
force  produced  by  the  expansion  of  water  in  assuming  the  solid  condi- 

tion. Steep  cliffs  of  the  Quebec  group  and  the  Niagara  dolomite  are 
almost  invariably  accompanied  by  large  blocks  at  their  base,  which 
have  thus  been  forced  from  their  original  places.  The  same  features 
are  observable  in  jointed  exposures  of  the  rocks  of  all  the  formations, 

but  not  always  to' the  same  extent.  In  many  of  the  Tertiary  rocks,  as well  as  with  some  of  the  members  of  the  metamorphic  series  and  in  ccr 
tain  argillaceous  beds  of  the  intervening  formations,  the  strata  are  tra 
versed  by  very  numerous  joints,  which  in  a  measure  prevents  the  accu- 

mulation of  water  in  the  crevices  for  the  formation  of  ice,  and  also  leaves 
in  the  talus  much  less  convincing  proof  of  its  mode  of  origin. 

Iu  the  volcanic  conglomerate  in  a  large  number  of  places  there  are 
good-sized  cavernous  holes,  sometimes  high  above  the  ground.  It  is  pos- 

sible that  some  of  these  at  the  bases  of  cliff's  may  have  been  formed  by 
wave  action  upon  the  shores  of  Miocene  lakes ;  but  many,  and  by  far 
the  greater  number,  have,  undoubtedly,  been  eaused;by  other  agencies. 
Rot  a  few  show  pretty  clearly  that  they  are  the  result  of  the  action  of 

freezing  water  in  fissures,  which  has  caused  large  masses  to  be  dis- 
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lodged  at  the  weaker  points  from  time  to  time  without  affecting  the  bulk 
of  the  rock  adjoining  the  crevices.  The  alternate  expansion  and  con- 

traction of  the  rocks  by  differences  of  temperature  in  the  days  and  the 
nights  is,  doubtless,  of  great  consequence  as  a  dynamical  agent,  although 
the  actual  effects  produced  are  usually  very  difficult  to  ascertain,  l^o 
special  facts  have  been  collected  which  can  be  offered  with  entire  con- 

fidence, but  the  following  remarks  will  enable  the  reader  to  form,  some 
general  idea  of  the  influence  which  these  thermic  changes  must  exert 
upon  the  rocks  of  this  section :  The  difference  between  the  day  and 
night  temperature  (■/.  e.,  maximum  for  day,  minimum  for  night)  upon  the 
plains  during  the  summer  months  is  frequently  as  much  as  30°  or  40°, 
and  it  often  becomes  as  great  as  50°  during  the  month  of  August.  Dr. 
Livingstone*  reports  that  the  rapid  contraction  by  cooling  of  rocks  in 
Africa,  heated  to  a  temperature  of  137°  Fahrenheit  during  the  day,  was 
sufficient  to  cause  the  breaking  off  of  masses  weighiug  even  two  hun- 

dred pounds  in  some  instances.  It  may  at  least  be  suggested  that  this 
cause  has  been  instrumental  in  the  weathering  of  the  rocks  in  the  Rocky 
Mountain  region  to  a  greater  degree  than  has  generally  been  supposed, 

Summary. — In  general,  it  may  be  remarked  that  the  Tertiary  rocks 
show  the  effects  of  erosion  and  weathering  much  more  clearly  and  ex- 

tensively than  the  earlier  rocks.  This  is  due  to  two  things  :  the  greater 
activity  of  the  eroding  agencies,  and  tiie  more  fragile  and  soluble  nature 
of  the  later  horizontal  strata.  Another  prominent  cause  is  the  rather 
abundant  presence  of  formative  and  protective  agencies  in  the  moister 
mountainous  districts,  which  are  almost  entirely  absent  upon  the  plains. 
Again,  in  the  mountains  there  is  greater  resistance  to  the  exercise  of 
mechanical  force,  while  below  the  chemical  action  is  also  increased,  so 
that,  upon  the  whole,  the  later  series  is  exposed  to  far  greater  destruc- 

tive influence,  at  the  same  time  that  its  power  of  resistance  is  very  small 
in  proportion  to  that  of  the  more  ancient  deposits. 

CHEMICAL   CHANGES   AND   PRODUCTS. 

As  before  stated,  a  clear  and  comprehensive  elucidation  of  the  impor- 
tant subject  of  chemical  geology  cannot  be  given  in  these  pages,  but 

the  present  chapter  would  be  incomplete  without  some  reference  to  the 
more  prominent  changes  resulting  from  chemical  action,  both  in  the 
direction  of  degradation  of  ancient  deposits,  and  the  accumulation  of 
new  formations  from  their  waste.  Hitherto,  the  chemical  or  physical 
processes  of  solution,  condensation,  evaporation,  and  precipitation,  have 
been  scarcely  mentioned,  in  order  that  their  effects  might  be  more  sys- 

tematically considered  in  this  portion  of  the  report.  For  the  sake  of 
convenience,  rather  than  from  any  natural  method  of  arrangement, 
these  subjects  may  be  taken  up  in  the  order  which  has  just  been  given. 

Solvent  action  of  water. — As  water,  in  its  passage  over  the  rocks, 
takes  from  them  the  more  soluble  ingredients,  its  power  to  effect  similar 
changes  upon  the  rocks  afterward  met  is  more  or  less  modified,  accor- 

ding to  a  variety  of  circumstances.  On  this  account  it  will  be  best  for 
us  to  begin  at  the  sources  of  the  streams  in  the  mountains  and  follow 
them  down  across  the  plains,  that  the  ascertained  results  may  be  more 
clearly  understood.  Chemically  speaking,  there  are  two  classes  of 
mountain  streams,  which  may  be  productive  of  somewhat  different 
effects  in  the  way  of  solution  of  the  mineral  ingredients  of  the  soil  and 

*  "  Zambesi,"  pp.  492,  516.     Quoted  in  "  Manual  of  Geology/7  Jukes  &  Geikie,  (third 
edition,)  p.  37G. 



RECONNAISSANCE    OF    NORTHWESTERN    WYOMING.  181 

the  rocks.  To  the  first  group  belong  those  which  are  the  direct  prod- 
nets  of  the  melting  snows,  and  which  pass  off  quickly  to  the  plains  over 
the  surface  of  the  ground.  The  second  division  comprises  those  which 
proceed  from  springs,  in  which  the  water  has  percolated  through  the 
soil,  and  has  become  partially  saturated  with  the  more  soluble  sub- 

stances. In  the  region  of  the  Rocky  Mountains,  where  snow  lies  in  the 
higher  ridges  almost  perpetually,  it  is  seldom  possible  to  separate  these 
two  classes  of  streams,  for  very  soon  they  will  be  found  united  in  the 
same  channels.  There  are,  it  is  true,  in  the  Yellowstone  Basin,  some 
important  streams  which  proceed  from  springs  alone ;  but  in  nearly 
every  instance  of  this  kind,  the  water  passes  for  many  miles  over  rock 
which  is  practically  identical,  mineralogically,  with  the  formation  in 
which  the  springs  occur,  so  that  the  observed  effects  are  much  the1  same 
as  in  the  snow-fed  streams,  which  traverse  the  same  district.  A  nota- 

ble and  not  unimportant  exception  must  be  made  in  the  case  of  the 
prominent  aqueous  products  of  the  geysers  and  hot  springs,  which  will 
receive  special  attention. 

The  extensive  accumulations  of  decomposing  vegetable  matter  in 
most  of  the  mountainous  districts  furnish  favorable  conditions  for  the 
absorption  of  carbonic  acid  by  the  water,  and  this  has  no  doubt  had 
much  to  do  with  the  excessive  erosion  which  has  taken  place  in  the 
limestone  exposures,  and  it  may  partly  account  for  the  general  emerg- 

ence of  the  streams  from  the  mountains  through  canons  cut  in  the 
limestone.  The  absence  of  thick  accumulations  of  soil  is  a  very  notice- 

able feature  of  a  large  part  of  the  country,  and  this  is  due  to  the  solu- 
tion of  the  limestone,  which  is  then  carried  off  by  the  streams.  Upon 

reaching  the  plains  the  waters  become  saturated  with  the  more  soluble 
mineral  ingredients,  though  in  seasons  of  freshets  this  may  not  take 
place  until  the  stream  has  traversed  the  open  country  for  a  long  dis- 

tance. The  water  at  this  stage  will  contain  alkaline  carbonates  which 
will  have  increased  its  solvent  power,  and  even  silica  will  be  attacked 
and  dissolved.  In  the  Tertiary  rocks  there  are  many  cherty  beds  and 
layers  of  the  more  soluble  forms  of  silica  which  thus  add  their  quota 
to  the  amount.  In  flood-seasons  the  banks  of  the  streams  are  over- 

flowed, and  pools  and  small  ponds  are  left  in  low  spots  when  the  cur- 
rent subsides.  Rains  and  melted  snow-water  pass  down  through  the 

crevices  of  the  rocks,  and  the  same  ingredients  are  extracted,  but  with 
less  of  variety  in  each  case  than  will  be  found  in  running  water  which 
has  passed  over  many  different  rocks  containing  a  great  assortment  of 
minerals. 

Subterranean  ivaters. — The  presence  of  limestone-beds  in  such  great 
quantity  as  to  form  the  bulk  of  the  Paleozoic  and  Mesozoic  recks  as 
well  as  the  regular  but  extended  tilting  of  the  strata,  has  produced 
fissures  and  underground  passages,  since  enlarged  by  the  waters,  through 
which  the  drainage  of  the  country  is  now  partly  effected.  When  the 
streams  from  these  subterrauean  channels  reach  the  surface  in  limestone 

districts,  or  in  places  where  carbonic  acid  is  forming  from  the  decomposi- 
tion of  carbonates  or  of  organic  matter,  bubbles  of  this  gas  (C  ( )_>)  are  sent 

off  in  quantity.  Springs  of  this  kind  exist  in  many  parts  of  the  Yel- 
lowstone Basin  and  in  other  portions  of  the  volcanic  district.  Yellow 

Water  Creek,  a  southern  tributary  of  Gray  Bull  River,  originates  in  a 
chalybeate  spring  which  is  very  highly  charged  with  carbonic  acid.  The 
hot  springs  below  Camp  Brown  also  evolve  considerable  quantities  of 
this  gas.  Several  cold  sulphur-springs  issue  from  the  Triassic  and  other 
rocks  containing  gypsum  as  a  deposit  or  in  process  of  formation  by  the 
decomposition  of  pyrites.     Near  the  left  bank  of  the  Little  Popoagie, 
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and  also  at  Camp  Brown,  thick  oil  issues  from  the  earth,  probably  con- 
nected in  some  way  with  the  Cretaceous  coal  or  lignite  beds  not  far  dis- 

tant in  either  case.  Both  of  these  spiings  are  located  within  or  near 
a  prominent  fold  involving  the  Snbtertiary  strata.  At  our  camp  on 
Spring  Creek,  at  the  southern  base  of  the  Owl  Creek  range,  several 
springs  of  bitter  u alkali"  water  afforded  the  only  means  of  quenching 
thirst.  Sour  Creek  entering  the  Yellowstone  above  the  falls,  from 
the  right  bank,  Warm  Spring  Creek,  nearly  opposite,  and  all  the  promi- 

nent streams  of  the  geyser  basins,  are  highly  charged  with  mineral 
ingredients  held  in  solution,  largely  the  result  of  the  action  of  subterra- 

nean waters. 
As  might  be  inferred  from  the  horizontal  disposition  of  the  Tertiary 

strata,  and  from  their  extensive  erosion  into  buttes  and  benches,  springs 
are  seldom  or  never  present  over  the  area  occupied  by  them,  except  in 
cases  in  which  they  may  originate  in  other  formations  and  reach  the 
surface  through  the  Tertiary  beds. 

The  most  important  and  extended  results  of  the  action  of  underground 
water  are  exhibited  in  those  sections  where  heat  has  accompanied  its 
movements,  as  m  the  geysers  and  hot  springs  of  the  National  Park 
which  fall  to  be  described  in  a  subsequent  portion  of  this  work; 

Results  of  condensation  and  evaporation. — In  the  Tertiary  districts  the 
surcharged  streams,  and  particularly  the  stagnant  pools  produced  by 
the  overflow,  soon  become  condensed  by  the  heat  of  the  sun  and  the 
drying  action  of  the  wind.  In  soils  which  are  not  argillaceous,  or  in 
those  which  are  covered  with  turf,  this  results  in  the  production  of  a 
sirupy  saline  liquid,  and  finally,  if  the  evaporation  be  sufficiently  ex- 

tended, the  so-called  "  alkali'7  deposit  is  formed.  In  clays  the  evapo- 
ration is  retarded  and  chemical  changes  doubtless  take  place  contin- 

ually. If  the  saline  accumulation  be  excessive,  or  if  the  evaporation  be 
insufficient  to  dry  the  clay,  a  bog  or  slough  is  the  result,  and  these  are 
commonly  known  as  "alkali  bogs"  and  "  alkali  holes."  Along  the 
edges  of  the  streams  and  upon  the  overflowed  grass  after  the  receding 
of  the  waters,  a  deposit  is  formed  which  is  usually  reddish  or  brown  at 
first,  from  the  presence  of  iron,  becoming  white  or  grayish  upon  expo- 

sure to  the  air  and  drying.  This  is  usually  called  "alkali,"  although 
it  frequently  contains  scarcely  a  trace  of  potassa  or  soda.  A  specimen 
of  this  deposit  gathered  by  myself  on  June  20,  1873,  from  a  fresh  accu- 

mulation on  Little  Sandy  River,  was  qualitatively  analyzed  the  same 
day  by  Dr.  Heizman  and  myself  with  the  following  result: 

Alumina,  very  abundant. 
Magnesia,  in  considerable  quantity. 
Lime,  in  small  quantity. 
Iron,  small  amount. 
Carbonic  acid,  considerable. 
Sulphuric  acid,  very  abundant. 

In  a  peculiarly  weathered  concretion  exposed  in  a  bluff  or  butte  near 
the  same  locality  a  quantity  of  siliceous  marl  was  inclosed  by  a  deposi- 

tion of  chalcedony  in  "  tears."     An  analysis  of  the  marl  yielded  : 
Alumina,  in  considerable  quantity. 
Magnesia,  in  considerable  quantity. 
Lime,  abundant. 
Iron,  small  amount. 
Silica,  basis  of  the  marly  deposit. 
Carbonic  acid,  in  considerable  quantity. 
Sulphuric  acid,  in  considerable  quantity. 
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The  very  large  quantities  of  "  alkali"  which  exist  so  widely  over  the plains  as  an  efflorescent  deposit  have  probably  been  formed  by  the 
evaporation  of  former  extensive  lakes  and  ponds  left  over  the  Tertiary 
basins  by  the  draining  of  the  ancient  lakes  which  once  covered  the 
whole  area.  Some  of  these  deposits  are  of  great  thickness,  but  none 
worthy  of  more  special  notice  were  met  upon  our  line  of  march.  The 
same  process  is  in  operation  at  present,  as  described  above,  but  the  re- 

sults are  small  when  compared  with  what  was  accomplished  in  ancient 
times,  because  the  streams  now  carry  off  the  greater  portion  of  the  sol- 

uble material.  In  these  old  ponds  also  are  found  the  readily  soluble  in- 
gredients as  well  as  those  which  are  sparingly  soluble,  while  the  streams 

leave  behind  only  the  substances  which  are  not  sp  easily  held  in  solu- 
tion. 

The  various  deposits  of  the  hot  springs  and  geysers  to  be  hereinafter 
described  might  properly  be  discussed  under  this  head  were  it  not  more 
convenient  to  consider  them  in  a  chapter  by  themselves. 

Precipitation. — The  only  prominent  example  of  undoubted  precipita- 
tion occurring  in  a  natural  aqueous  solution  along  our  line  of  march 

was  noticed  in  a  portion  of  Yellow  Water  Creek.*  The  water  is  slightly 
alkaline,  and  contaius  or  receives  a  large  amount  of  iron  from  an  ore- 
bed  near  its  source.  Much  of  the  iron  is  precipitated  as  ferric  hydrate, 
(Fe2  03,  H2  O.)  This  settles  to  the  bottom,  but  it  entangles  carbonic 
acid  which  struggles,  as  it  were,  to  free  itself,  thus  lifting  the  precipi- 

tated mass  toward  the  surface  a  little  way.  A  few  rods  below,  the  water 
becomes  clear  and  more  palatable,  from  which  it  would  seeai  that  the 
iron  had  by  this  time  exhausted  the  alkaline  principle  so  that  the  pre- 

cipitation can  no  longer  take  place.  This  phenomenon  is  very  interest- 
ing and  quite  remarkable. 

Nothing  but  the  absolute  necessity  of  completing  this  report  within 
the  allotted  time  has  compelled  the  omission  of  not  a  little  in  the  way 
of  facts  bearing  upon  the  important  subjects  of  this  chapter.  An  en- 

deavor has  been  made,  however,  to  introduce  those  facts  and  observa- 
tions of  the  writer  which  are  of  the  greatest  interest,  and  such  as  will 

most  aid  in  connecting  together  the  several  parts  of  the  report  in  a  har- 
monious whole. 

*  Precipitation  occurs  commonly  in  regions  of  hot  springs  and  geysers  also,  but  this 
subject  will  receive  more  attention  beyond. 
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NOTE  EXPLANATORY  OF  THE  COLORED  GEOLOGICAL  MAP. 

Tbe  general  distribution  of  the  various  geological  formations  in  West- 
ern Wyoming  is  sufficiently  indicated  by  the  coloring  upon  the  accom- 

panying map,  specimens  of  the  tints  being  separately  given  with  their 
proper  numbers. 

It  should  be  remarked  that  the  author  lays  no  claim  to  strict  accu- 
racy in  the  delineation  of  outcrops,  a  task  which  it  is  manifestly  impos- 
sible to  accomplish,  unaided,  in  a  single  season.  Believing  that  such  a 

map,  however  imperfect  in  minor  details,  will  serve  as  an  aid  in  the 
more  complete  understanding  of  tbe  text  of  this  report,  and  cherishing 
the  hope  that  it  may  hereafter  prove  of  some  slight  value  as  a  guide  for 
future  laborers  in  this  field,  it  is  offered  as  an  exponent  of  the  geology 
of  this  region  with  the  conviction  that  it  is  as  nearly  correct  in  its  main 
features  as  it  is  possible  to  make  it  without  more  extended  research. 
In  fact  it  is  just  such  a  map  as  the  author  would  use  as  a  basis  of  oper- 

ations if  he  were  again  to  enter  the  same  field. 
As  far  as  possible  the  introduction  of  conjectural  material  has  been 

avoided,  but  in  most  cases  it  will  be  fair  to  consider  that  the  number  of 
lenown  facts  is  in  inverse  ratio  to  the  distance  from  the  trail  of  Captain 

Jones's  party.  In  some  cases  the  map  of  Dr.  Hayden,  accompanying  his 
report  to  Captain  Raynolds,  has  been  followed  outside  of  the  limits  of 
this  reconnaissance  upon  the  northeast.  Prospective  maps  from  com- 

petent authorities  will  doubtless  soon  render  possible  quite  accurate 
delineation  of  the  prominent  features  in  the  west  and  south  of  the  dis- 

trict. For  this  reason  the  former  area  has  been  left  uncolored,  and  the 
structure  of  the  latter  has  been  but  roughly  designated. 



REPORT  ON  MINERAL  AND  THERMAL  WATERS. 

By  Assistant  Surgeon  C.  L.  Heizmaxn,  U,  S.  A. 

QUALITATIVE  ANALYSES   OF   RIVER  AND   SPRING  WATERS,  SPRING  DE- 
POSITS, ETC. — THERAPEUTICAL   CONSIDERATIONS. 

Sir  :  T  have  the  honor  to  submit  the  following  report  of  analyses  of 
spring  and  stream  waters,  &c,  examined  en  route  during  the  summer  of 
1873  to  and  from  the  headwaters  of  the  Yellowstone  River  through 
Northwestern  Wyoming  Territory,  together  with  general  observations 
of  the  medicinal  qualities  of  the  springs  within  the  section  known  as  the 
National  Park. 

As  a  thorough  description  of  the  trails  and  surrounding  country  will 
be  included  in  the  topographical  and  geological  reports  of  the  expedi- 

tion under  your  charge,  I  confine  myself  to  allusions  to  the  former  in 
localizing  waters,  and  advise  references  to  the  latter  for  particular  geo- 

logical features,  instead  of  incorporating  in  the  report  a  reiterated  ac- 
count of  the  route.  The  date  and  number  of  the  camp,  therefore,  will 

serve  to  fix  the  geographical  position  of  streams  and  springs  as  well  as 
to  guide  to  the  correct  appreciation  of  the  natural  relations.  Moreover, 
the  thermometricai  record,  which  is  of  the  greatest  import  in  the  proper 
estimation  of  the  medicinal  value  of  a  water,  will  be  found  very  incom- 

plete j  this  on  account  of  the  desultory  character  of  observations,  neces- 
sitated always  in  a  comparatively  new  and  unexplored  country.  How- 

ever, the  meteorological  report  of  this  expedition  can  be  consulted,  but 
it  must  be  remembered  that  careful  readings  of  instruments  for  a  day 
or  a  month  in  one  place  are  now-a-days  deemed  insufficient  for  a  strict 
understanding  of  climate  and  its  influences.  Reference  cau  also  be 
made  to  the  excellent  reports  and  tabulated  statements  of  Dr.  A.  0. 
Peale  in  Havden's  Reports  of  the  United  States  Geological  Survey  for 
1871  and  1872. 

In  consequence,  and  to  make  easy  by  a  conuected  account,  I  have 
adopted  the  field  system,  a  recital  of  observations  and  notes  day  after 
day.  A  few  general  quantitative  analyses,  however,  subsequently  made, 
are  thought  necessary  to  be  incorporated  in  the  body  of  the  report. 
After  our  return,  1  found  in  Hay  den's  Report  for  1872  analyses  of  de- 

posits which  cover  a  great  deal  of  the  ground  of  the  Yellowstone  Basin, 
and  you  will  find,  therefore,  that  I  have  ouly  noticed  such  as  have  some 
special  relation  to  a  water  or  have  not  been  analyzed  before. 

Our  journey  from  Fort  Bridger,  through  South  Pass,  to  Camp  Stam- 
baugh,  (June  12  to  June  24,)  over  one  of  the  well-worn  overland  emi- 

grant-routes, crossed  the  eastern  section  of  the  Green  River  Basin, 
which  is  mainly  traversed  by  Green  River  and  five  of  its  branches. 
All  of  these  streams  were  greatly  swollen  and  they  impeded  our  progress, 
particularly  the  Sandys,  whose  origin  is  in  the  foot-hills  of  the  Wind 

Eiver  Mountains,  and  which,  then  violent  torrents,  in  September  follow- 
ing had  an  insignificant  flow.  The  water  of  these  streams  at  neither 

period  is  acid  nor  alkaline,  though  bitter  to  the  taste,  and  causing  a 
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burning  sensation  to  the  skin.  One  fluid-ounce  of  the  water  of  the  Lit- 
tle Sandy  contained  in  suspension  one-half  grain  of  sand,  all  of  which 

deposited  one  hour  after  standing.  The  reactions  of  the  clear  water 
showed  only  the  presence  of  magnesia  and  sulphuric  acid.  A  bit  of  the 
so-called  "  alkali  dust,"  a  white  or  grayish  deposit  taken  from  the  banks 
of  this  stream,  contained  lime,  magnesia,  iron,  alumina,  sulphuric  and 
carbonic  acid,  and  silica. 

Here  (June  21)  was  first  noticed  a  peculiar  behavior  of  the  blue  lit- 
mus-paper used  in  testing,  that  of  showing  after  immersion  and  short 

exposure  to  the  air  an  acid  reaction  ;  even  after  wetted  with  ammonia- 
water  it  turned  red  after  a  few  seconds  free  exposure. 

Ozone  papers  became  of  a  deep  brown  color  in  a  few  hours,  and  thus 
accounted  for  the  phenomenon,  which  was  verified  afterward  at  Camp 
Stambaugh,  and  the  higher  localities  of  the  route,  before  entering  the 
Yellowstone  Valley. 

The  waters  of  the  Sweetwater,  (June  23,)  of  the  streams  supplying, 
and  those  about  Camp  Stambaugh,  (June  24,  July  1,)  viz,  Beaver,  Twin 
Creek,  Little  and  Big  Popo-agie,  at  this  season,  and  at  the  points  crossed, 
were  pure  mountain-streams,  exhibiting  no  reaction  though  they  carried 
different  amounts  of  sand.  In  contrast  the  valley  (5,560  feet  above  sea- 
level)  of  the  Little  Wind  River  furnished  novelties,  and  I  think  my 
regret  on  leaving  it  was  shared  by  all  of  the  members  of  the  expedition. 
The  abundance  of  material  for  the  geologist,  botanist,  and  meteorolo- 

gist in  it  makes  it  a  desirable  point  for  their  work  ;  and  I  have  no  doubt 
of  its  possessing  advantages  for  study  and  discovery  for  the  medical 
hydrologist,  excluding  the  sources  already  known  there — -one  large  sul- 
phureted  lime,  (sulphuric  calcique,)  several  cold  sulphurous  springs, 
and  one  carbureted  and  oil  spring — but  including  its  mild  and  invariable 
climate  of  summer,  (mean  average  temperature  for  July,  August,  and 
September,  1873,  G2°,)  and  its  beautiful  surroundings. 

The  sulphureted-lime  spring,  two  and  a  half  miles  from  Camp  Brown 
and  near  the  bed  of  Little  Wind  River,  into  which  its  water  flows  in  a 
not  insignificant  stream,  is  elliptical  shaped,  (315  feet  and  250  feet  diam- 

eters,) neutral,  and  contains  free  carbonic  acid,  (abundant,)  sulphuric 
acid  gas,  lime,  magnesia,  soda,  sulphates,  chlorides. 

Its  deposit,  hard,  stratified,  yellowish,  contains  lime  and  magnesia 
carbonates,  some  chlorine,  and  a  little  (not  deposited)  silica. 
The  waters,  used  for  bathing  only,  have  the  reputation  of  curing 

rheumatism  and  some  skin-diseases,  aud  are  similar  in  composition  and 
effects  to  Aix-les-Bains,  (Savoy.*)  Even  a  short  stay  in  them  for  the 
first  time  makes  one  weak,  dizzy,  and  nauseated ;  afterward,  however, 
after  a  sensation  of  depression  (rapid  beating  of  the  heart)  there  occur 
agreeable  feelings  of  cleanliness  and  strength  with  mild  thirst.  The 
following  observations  of  temperature,  taken  by  Dr.  Thomas  G.  Maghee, 
United  States  Army,  are  interesting: 

*Vide  Barrault,  Eaux  Miuerales. 
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1874. 
March  18   
March  19   
March  20 .... . 
March  21   
March  22   
March  23   
March  24   
March  25   
March  26  . . . 
March  27   
March  28   
March  29   
March  30   
March  31   

April  1   
April  2   

16.00 
13.33 
24.  33 
18.00 
24.33 
29.  66 
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109 
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April    3   
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29.  33 
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97.  3 
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105. 1 
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109.  1 106.  2 

LOS 
109.  9 
110.1 

108.5 
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110.3 

109.2 
102.4 
99.  5 

106.8 
107.5 

108.  1 109.  2 

The  cold  sulphurous  springs  arise  from  the  base  of  the  foot-hills  of  the 
mountains,  about  six  miles  from  Camp  Brown.  One,  (Tesson\s) — tem- 

perature 50° — blackish  brown  deposit,  contains  lime,  magnesia,  carbon- 
ates, chlorides,  sulphates,  and  abundant  sulphureted  hydrogen.  Doctor 

Maghee  writes  that  he  found  its  water  to  be  diuretic  and  mildly  laxa- 
tive. 

T  e  carbureted  oil-spring  about  one  mile  from  the  camp  is  remark- 
able only  for  its  oil  and  great  amount  of  asphalt  making  up  its  shores. 

With  the  gases — sulphureted  hydrogen  and  carbureted  hydrogen  (?) — 
rising  from  its  sandy  bottom  (water  two  feet  deep)  spring  up  to  the 
surface  plenty  of  oil-globules,  which,  floating,  are  blown  ashore,  and 
there  become  a  hard  asphalt  after  some  time.  The  oil,  taken  as  it  arises, 
after  evaporation  of  the  water,  loses  on  burning  exactly  90  per  cent. 
The  water,  I  think,  possesses  no  interest  in  a  therapeutical  point  of 
view,  as  the  bathing  or  drinking  facilities  are  small,  it  being  constantly 
filled  with  the  rising  globules  of  oil. 

After  leaving  the  Little  Wind  River  Valley  and  crossing  Sage  Creek, 
(Camp  20)  Wind  River,  (21  and  22,)  and  Dry  Creek,  (23,)  all  of  no  noticeable 
interest,  wTe  passed  over  the  Owl  Creek  Mountains,  which  were  remarkable 
for  the  scarcity  of  springs  and  water-courses.  One  spring,  (Gamp  2J>.) 
the  only  one  on  our  route  over,  gave  very  little  water,  very  hard,  and 
intensely  disagreeable  to  the  taste.  The  water  of  the  Beaver,  (28,)  a 
small  stream,  and  Grey  Bull,  (29,)  possessed  nothing  worthy  of  note,  but 
a  series  of  little  springs  were  found  a  few  miles  south  of  the  latter  river, 
which  form  a  creek  (Yellowwater  of  the  Indians)  flowing  into  it,  Their 
sides  and  bottoms  were  of  deep  yellow  ;  their  water  contained  an  abund- 

ance of  iron,  some  lime,  magnesia,  sulphuric  acid,  sulphurets,  and  car- 
bonic acid  combined  and  disengaged — were  neutral,  and  of  50°  tempera- 
ture. The  exterior  of  their  deposit  (carbonate  of  iron)  became,  after 

short  exposure  to  the  air  and  light,  a  white  impalpable  powder. 
Camp  30,  July  24,  was  made  on  a  small  stream  flowing  into  the  Stink- 

ingwater,  and  formed  by  a  large  number  of  mountain-springs,  with  a 
temperature  of  50°  (air  70°)  neutral  and  containing  lime,  magnesia, 
sulphuric  and  carbonic  acids.  The  deposit  of  these,  tasteless,  was  scant, 
white,  aud  reacted  for  carbonic  acid  and  hyposulphuric  acid. 

Camp  32,  July  26,  was  made  on  the  Stinkiugwater,  near  which  we 
found  a  large  spring  raised  two  or  three  feet  above  the  ground,  with  an 
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abundant  flow  of  a  blackish  water  of  great  specific  gravity,  of  strong 
sulphurous  smell,  (temperature  56°;  of  air,  75°,)  and  depositing  black. 
The  water  contained  soda,  sulphates,  and  sulphides.  The  deposit  was 
made  up  of  sulphur  and  hyposulphite  of  soda.  As  we  approached  the 
river,  by  Cretaceous  bluffs,  an  odor  of  sulphuretted  hydrogen  became 
distinctly  perceptible  in  the  air,  observable  several  miles  away.  A 
number  of  extinct  springs  occur  here,  but  the  existence  of  numerous 
active  ones  near,  besides  the  last  mentioned,  was  indubitable.  The  In- 

dians stated  that  many  large  similar  ones  could  be  found  at  the  junction 
of  the  forks,  about  twenty  miles  east  of  our  trail. 

The  river,  North  Fork,  which  we  ascended  July  26,  August  2,  was 
fed  by  many  pure  mountain-streams,  flowing  abundantly  from  both  the 
north  and  south.  These  often  consisted  of  a  succession  of  falls,  some- 

times of  100  feet,  over  the  volcanic  sides  of  the  canon  ;  most  of  them, 
however,  were  furious  torrents,  over  steep  inclines,  broken  by  great 
masses  of  rock. 

At  the  headwaters,  where  the  sources  were  attainable,  the  tempera- 
ture of  these  was  found  to  be  invariably  50°,  (air  71°  to  80°.)  They 

were  pure,  or  nearly  pure,  as  they  exhibited  no  reaction.  The  water  of 
one  spring,  100  feet  beneath  the  top  of  the  pass  over  the  mountains  into 
the  Yellowstone  Valley,  gushed  from  a  hole  in  the  perpendicular  rock 
and  made  a  perfect  fall  of  20  feet  before  reaching  its  first  flowing  sur- 
face. 

The  pass  into  the  Yellowstone  Basin,  August  2.  At  no  time  or  point 
of  our  subsequent  trail  within  the  Yellowstone  region  was  spread  out 
for  us  a  more  complete  or  effective  view  of  it  than  here  in  the  Sierra 
Shoshonee  Mountains.  Sufficiently  above  timber-line  to  meet  with  no 
obstruction,  we  in  wonderment  looked  upon  the  great  placid  lake 
glimmering  in  the  sun,  imbedded  in  ridges,  among  bald  peaks  and  tim- 

bered hills;  a  great  flowered  lawn  here,  a  dense  forest  there.  A  large 
ascending  mass  of  steam  marked  the  Firehole  section  ;  others,  smaller, 
the  localities  of  less  thermal  activity ;  the  course,  entrance,  and  exit 
of  the  river,  the  whole  water-shed  of  the  valley  as  an  amphitheater ; 
the  scene  backed  by  the  Teton  range,  with  its  sharp-cut  and  jagged 
contour,  the  three  sisters  of  which  stood  out  grandly  in  the  clear  sky. 

Nor  was  our  curiosity  less  gratified  when,  after  a  slight  descent,  we 
camped  (37)  (9,000  feet)  on  a  decline  whose  beautiful  clumps  of  pine  and 
spruce,  running  streams,  and  plots  variegated  by  flowers,  were  suggest- 

ive of  a  cultivated  park.  Around  us  buried  in  the  woods  we  discov- 
ered a  number  of  circular  springs,  10  to  15  feet  in  diameter,  each  on  a 

small  terrace.  The  water  of  these  (temperature  37°-12°)  was  clear  and 
limpid,  revealing  a  soft  grayish  bottom  pierced  here  and  there  by  little 
round  holes  from  which  bubbles  of  gas  ascended  at  intervals  of  one 
minute  exactly.  It  showed  no  reaction  of  any  kind,  while  the  gas  col- 

lected was  suspected  to  be  sulphurous-acid  gas,  on  account  of  its  bleach- 
ing litmus  paper.  Tests  for  carbonic  acid  and  sulphuretted  hydrogen 

were  frequently  but  fruitlessly  applied.  These  springs  were  remark- 
able because  of  being  sui  generis,  none  anologous  having  been  found 

afterward  in  the  other  hills  or  the  valleys  of  this  region.  What  rela- 
tion they  bear  to  the  thermal  springs  immediately  below  them  (Turbid 

Lake)  could  not  be  discovered  either  by  their  deposits  or  contents  in 
solution.  Their  outlets  gave  egress  to  a  small  quantity  of  water,  which 
soon  joins  the  larger  streams  from  the  melting  snows  of  the  summit. 

Turbid  Lake  is  an  instance  of  a  class  of  many  thermal  foci,  others 
existing  near  Orange  Creek,  shores  of  Yellowstone  Lake,  west  side  of 
Yellowstone  Eiver,  &c,  though  the   surface  involved  and   degree  of 
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activity  differ  in  all.  A  common  reservoir  for  two  mountain-streams 

and  innumerable  hot  springs,  it  supplies  a  good  stream  to  the  lake.  '  Its clay-colored  surface  was  in  constant  agitation  by  the  bubbling  gases 
carbonic  acid,  and  sulphureted  hydrogen*  its  temperature  near  the  shore varied  whether  taken  near  the  entrance  of  a  hot  stream  or  not,  though 
only  a  few  degrees,  the  lowest  being  60°,  highest  70°.  Reaction's  were 
obtained  for  iron,  alumina,  magnesia,  sulphates,  and  sulphides. 

The  shore  of  this  pond  presented,  as  compared  with  that  of  the  others 
to  be  mentioned,  a  diminutive  representation  of  the  activity  of  its  class. 
A  scaly  surface,  almost  100  feet  wide,  was  broken  by  countless  springs 
of  all  shapes  and  sizes,  temperatures,  contents,  and  deposits,  from  the 
emission  of  a  fine  puff  of  steam,  or  little  bubble,  to  a  spring  a  few  feet 
in  diameter,  varying  from  66°  to  192°,  sometimes  two  within  six  inches 
of  each  other  differing  20°  to  30°,  and  containing  in  different  propor- 

tions lime,  magnesia,  iron,  and  alumina,  sulphates,  chlorides,  sulphides 
and  silica.  Indeed,  some  of  the  waters  tested  failed  to  show  the  presence 
of  lime  or  iron,  and  alumina.  Their  deposits  or  surfaces  about  them,  in 
all  cases  brilliantly  colored,  were  as  various  •  green,  ( Gonfervoidea,)  yellow, 
red,  or  white  prominently  •  and  the  forms  of  them  were  as  many  as  the 
colors,  dry  scaly  layers,  glazed  viscous  precipitates,  and  villous  or  noduled 
masses.  The  last,  for  the  most  part,  consisted  of  a  green  base  covered 
with  white  fungiform  protuberances,  the  manner  of  the  formation  of 
which  I  could  at  no  time  suspect. 

A  little  southeast  of  the  lake,  but  in  the  same  class,  were  a  number  of 
larger  springs  than  those  immediately  about  it,  whose  waters  flow  into 
it,  and  two  mud-craters  in  some  way  connected  with  it.  On  the  rim  of 
its  barren  shore,  unusually  near  timber  and  grass,  was  a  circular  hole 
20  feet  in  diameter,  borders  clean  cut,  filled  to  within  1J  feet  of  its  top 
with  a  steaming,  bubbling,  and  thudding  mass  of  seemingly  plastic  and 
drab-colored  mud,  (184°.)  It  had  no  visible  outlet,  but  its  relation  to  the 
common  reservoir  of  the  surrounding  springs  may  be  guessed  from  the 
fact  of  the  hollow-sounding  surface  25  feet  above  it,  which  was  broken 
by  small  orifices,  puffing  steam,  lined  with  sulphur  crystals.  At  times,  or 
spasmodically,  the  mud  in  the  middle  of  this  hole  was  thrown  a  foot 
above  the  level  surface  •  and  strewn  on  the  ground  near  its  border  was 
found  a  number  of  chunks  of  sulphur  which  is  nearly  pure,  being  nearly 
all  soluble  in  benzole.  A  specimen  of  this  mud  contained  iron,  alumina, 
lime,  (apparently  in  small  quantity,)  magnesia,  sulphates,  hyposul- 

phites, and  sulphur. 
The  companion  of  this  mud-spring,  south  of  it,  differed  from  it  in  no 

respect  except  by  being  smaller  and  puffing  like  a  steam-engine. 
Three  water  springs  of  large  size  were  found  on  the  banks  and  in  the 

bottom  of  one  of  the  mountain  streams  running  into  Turbid  Lake.  One 
of  these  was  remarkable  and  curious  in  its  violent  ejection  of  hot  water 
3  to  5  feet  from  the  midst  of  a  cold,  rapid  stream.  The  others  (180°- 
182°)  gave  large  flows  to  the  creek  from  slightly-elevated  banks,  but 
from  the  enormous  mass  of  deposit  (some  nearly  pure  sulphur)  about 
them,  I  think  they  will  soon  become  extinct. 

The  banks  of  Pelican  Creek,  which  we  followed  to  its  mouth  to  Camp 
38,  presented  for  the  most  part  very  little  of  importance  until  a  few 
miles  from  its  entrance  into  the  lake,  where  were  found  remains  of 
extinct  springs  and  a  collection  of  active  sources  in  many  respects 
peculiar. 

From  a  high,  large,  red  bank,  flowed  into  the  creek  two  hot  streams 
beginning  in  little  springs,  (average  124°,)  depositing  the  same  noduled 
masses  as  some  waters  at  Turbid  Lake.     One,  after  flowing  a  few  feet, 
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disappeared  through  a  small  hole  in  the  bank  and  re  appeared  70  paces 
below,  when  it  continued  openly  its  course  to  the  river.  Although  a 
few  of  these  springs  steamed  and  gave  off  the  odor  of  sulphureted 
hydrogen,  none  bubbled  carbonic  acid.  Curiously,  the  red  bank  con- 

tained carbonate  of  iron.  The  Indians  with  us  used  its  material  for 

pigment  to  ornament  themselves  and  horses.  It  is  of  mixed  consist- 
ency, color,  and  texture ;  portions  being  soft  and  oily  to  the  touch, 

others  hard  and  irrefragable ;  from  dark  to  light  red,  with  purple  and 
brown  intermixed :  compact  or  loose;  and  these  differences  not  owing 
to  the  depth  from  which  taken.  It  is  partially  soluble  in  water,  (chlo- 

rides of  lime  and  magnesia,)  partially  in  acids,  (carbonates  of  iron  and 
lime.)  A  portion  of  the  hardest  intermixed  with  while,  contained: 
Silica,  70  per  cent. ;  iron,  29.51  per  cent. ;  lime,  .13,  with  traces  of  mag- 

nesia. The  hard  white  nodnled  deposit  from  the  bed  of  the  flowing 
spring,  a  few  feet  from  its  source,  lost  on  ignitiou  9.50  per  cent,  and 
contained  75.55  of  silica,  with  iron  and  alumina,  lime  and  magnesia. 
A  soft  green,  white,  and  brown  graunlar  specimen,  taken  from  a  spring 
near  this,  lost  on  ignition  11  per  cent,  and  contained  83  of  silica  and 
other  similar  contents.  The  waters  contained  iron  and  alumina,  mag- 

nesia, sulphates,  and  chlorides. 
Here  in  one  of  the  average  (124°)  springs  animal  life  was  active. 
Between  the  mouth  of  Pelican  Creek  and  Steamy  Point,  on  the  shore 

of  the  lake,  is  a  chain  of  springs  (100°-192°)  some  steaming,  most  of 
them  with  lead-colored  deposit  and  water,  all  bubbling  carbonic  acid, 
and  only  some  sulphureted  hydrogen.  In  one  I  noticed  the  gases  rising 
from  small  holes  similar  to  those  of  the  springs  at  Camp  37,  and  from 
the  top  of  little  cones  in  its  bottom.  One,  (100°,)  the  largest,  and  like 
Turbid  Lake  a  reservoir,  bubbled  along  its  shore,  while  its  banks  were 
filled  like  it  with  small  active,  and  remains  of  small  extinct  springs. 
One,  20  feet  from  the  last,  3  feet  in  diameter,  temperature  120°,  lead-colored 
deposit,  reacted  for  sulphureted  hydrogen,  iron,  alumina,  and  soda, 
sulphides,  sulphates,  and  hyposulphites,  and  became  very  acid  after 
standing  four  hours. 

Nearer  Steamy  Point  another  like  series  of  springs  around  a  bubbling 
pond  (70°)  exists.  Steamy  Point,  covered  with  large  vegetable  growth, 
contained  a  small  number  of  springs,  (181°-192°,)  all  bubbling  violently, 
and  a  few  holes  in  the  side  of  a  rocky  bank,  from  which  issued  jets  ot 
steam,  but  little  water,  depositing  a  yellowish-brown  on  the  surface.  At 
times,  irregularly,  the  puffing  steam  was  more  violent  than  at  others. 
The  ground  about  these  was  insecure,  as  about  the  mud-springs.  The 
water  of  one  spring,  (192°,)  lead-colored  and  slightly  acid,  (specific 
gravity  great,)  contained  lime,  iron,  and  alumina,  sulphur,  sulphates, 
and  hyposulphites.  Its  smooth,  convex  bank,  1^  feet  deep,  was  com- 

posed of  a  soft,  green,  amorphous  deposit,  which,  after  having  lost 
m  )st  of  its  water  by  long  keeping,  and  breaking  down  into  a  dry  powder, 
lost  on  ignition  9.01  per  cent,  and  contained  a  large  quantity  of  silica, 
some  sulphur,  and  the  same  constituents  as  the  water,  excepting  the 
hyposulphites. 

From  Camp  38  we  followed  the  course  of  the  river,  east  side,  down- 
stream, through  thick  timber  and  by  pure  springs,  and  over  beautiful 

streams  (12°)  flowing  into  the  river.  En  route  were  passed  many  sul- 
phurous springs  also.  At  Camp  39,  which  was  opposite  the  head  of 

the  canon,  were  numerous  extinct  and  active  springs,  the  latter  materi- 
ally aiding  in  the  formation  of  a  clear,  rapid  stream,  (70°,)  which  was 

very  acid  and  astringent,  depositing  reddish  yellow,  and  running  by  a 
great  mound-shaped  bank  containing  both  the  active  and  extinct  springs. 
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Its  water,  taken  from  below  all  its  sources,  contained  only  iron  and 
alumina,  sulphates  and  chlorides.  It  is  formed  by  several  groups  of 
springs  about  Camp  39,  closely  allied,  judging  by  the  great  prevalence 
in  all  of  iron  and  alum.  Two  springs  in  one  set  north  oi  as  (156° 
and  158°,)  each  4  or  5  feet  in  diameter,  muddy  babbling  contents  with 
no  outlet  visible,  emitting  a  strong  odor  of  sulphureted  hydrogen,  and 
ejecting  with  it  sulphurous-acid  gas,  contained  lime,  iron,  and  alumina, 
magnesia,  sulphates,  sulphides,  chlorides,  and  hyposulphites.  They  are 
surrounded  by  countless  springs  and  mud-vents  of  all  temperatures: 
the  contents  of  one  of  the  latter,  a  very  large  one,  are  colored  like  mo- 

lasses, and  have  in  agitation  a  curious  intermittent  thudding  sound. 
Of  the  others,  the  shades  are  as  various  as  their  temperatures,  black 
mud  and  lead,  light  and  deep  green,  colorless,  &c.  Six  of  those  with 
light  green  water,  (8S°-1G0°,)  having  an  outlet,  and  very  aeid,  gave 
only  reactions  for  iron,  alumina,  magnesia,  (abundant,)  sulphates, 
sulphides,  (slightly.)  Two  in  the  same  group  had  water,  blackish, 
(deposit  drab-green,)  boiling  (170°)  and  bubbling  so  violently  in  deep 
oblique  holes  as  to  be  thrown  out  in  great  waves,  slightly  aeid,  and 
containing  iron  and  alumina,  sulphates,  and  sulphides.  The  sulphur 
was  hardly  appreciable  after  the  water  was  taken  out,  but  together 
with  hyposulphites  was  deposited  in  great  quantity. 

Another  group,  separated  from  the  last  by  a  small  ridge  filled  with 
the  remains  of  springs  and  apparent  geysers,  possessed  not  so  many 
springs  but  all  of  the  same  kind  excepting  one,  (140°,)  which  had  a  col- 

orless water,  more  acid  than  any  tested,  and  contained  iron,  alumina, 
sulphates,  and  sulphides,  (slightly). 

All  of  these  springs  tested  emitted  sulphureted  hydrogen,  (some 
steam  and  sulphurous-acid  gas,)  the  deeper-colored  the  greater  quan- 

tity, but  none  evolved  carbonic-acid  gas.  The  deposits  of  all  contained 
silica  in  various  though  small  proportions. 

Sparsely  scattered  along  the  east  bank  of  the  river  at  the  bottom  of 
the  canon  there  are  some  small  springs,  pouring  their  water  directly  into 
the  river.  Sulphureted  hydrogen  was  freely  emitted  from  all,  carbonic- 

acid  "gas  from  only  a  few.  Their  salts  were  the  same  and  as  differing 
as  those  of  the  springs  at  Camp  39  and  on  Turbid  Lake.  One,  however, 
was  remarkable  in  being  something  like  a  geyser  in  its  action,  that  of 
ejecting  live  feet  transversely  through  the  air  and  directly  into  the  river 
a  thin  stream  from  the  top  of  a  conical'eminence. 

August  10 — Camp  40 — We  found  a  number  of  spriugs  on  the  bank  of 

Orange  Creek,  which  where  we  crossed  had  a  tine  appearance,  tio wing- 
rapidly  between  rocky  and  timbered  hills,  over  a  bright  orange,  siliceous 
bottom,  though  its  valley  is  redolent  with  odors  of  sulphurous  gases. 
All  of  these  differed  in  temperature;  two  of  the  largest,  within  a  few 

feet  of  each  other,  were  of  170°  and  196'°.  The  first  (green-yellow  de- 
posit) sending  a  blackish  water  into  the  stream,  contained  iron  and  alu- 
mina, lime,  sulphates,  hyposulphites  and  sulphides,  and  silica,  which  last 

deposited  in  enormous  quantities. 
The  largest  and  most  numerous  steam-jets  we  saw  in  the  Yellowstone 

region  were  found  here,  in  a  gap  giving  egress  to  a  small  stream  arising 
from  them  and  flowing  from  the  south  into  one  of  the  forks  of  Orange 
Creek.  Its  sides  and  bottom,  of  deep-red  and  yellow,  included  about  50 
acres  and  were  filled  with  hundreds  of  steam-jets,  but  contained  only  a  few 
small  holes  bubbling  hot  water.  Over  the  greater  portion  of  its  surface 

the  ground  wafi  very  insecure,  often  breaking  under  the  tread  and  expos- 
ing soft  sulphur  crystals,  from  the  midst  of  which  issued  a  new  jet.  1  lard 

chips  of  sulphur,  in  very  great  quantities,  are  strewn  about.     Scattered 
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in  this  gorge  on  firm  foundation  were  rocks  of  all  sizes,  some  50  feefc 
high,  from  beneath  most  of  which  violently  puffed  steam  which  depos- 

ited on  the  roofs  sulphur  crystals.  There  were  two  very  large  vents, 
whose  action  could  be  heard  a  great  distance,  that  of  throwing  columns 
of  steam  from  caverns  half-way  up  the  declivity,  200  feet  into  the  air. 

These,  together  with  a  few  others  not  so  large,  emitted  small,  clear 
streams  with  variegated  deposits,  which  united  to  form  the  main  one 
through  the  gap.  Water  taken  about  20  yards  from  the  greatest  jet,  as 
near  as  one  dared  to  venture,  had  a  temperature  of  144°,  while  the  tem- 

perature of  the  steam  issuing  from  the  smaller  and  accessible  vents 
was  19(>° ;  of  the  air  59°.  It  contained  iron  and  alumina,  magnesia, 
probably,  and  sulphates. 

Six  miles  from  Gamp  40  on  our  trail  was  found  a  group  of  springs  in 
a  ravine  the  upper  half  of  which  was  filled  with  extinct  springs,  where 
the  water  flowing  through  it  was  potable,  the  lower  half  with  active 
sources  greatly  acidifying  it.  These  were  (contents,  deposits,  &c.)  ex- 

actly like  the  last-mentioned.  Farther  on  another  group  similar  to  that 
about  Turbid  Lake  exists.  A  large  central  pond,  water  100°,  with  an 
outlet  giving  a  considerable  flow  toward  a  small  creek,  is  surrounded 
by  many  small,  clear,  bubbling  springs  with  nearly  the  same  variety  of 
temperature  (8G°-150°)  and  with  the  same  deposits.  Near  it  is  a  mud- 
hole  (40  by  25  feet)  in  violent  agitation,  so  much  so  that  the  mud  in  its 
center  is  sometimes  thrown  2  to  3  feet  in  the  air — great  waves  of  mud 
being  thrown  with  considerable  force  against  and  over  its  sides — but  in 
other  respects  having  the  same  characteristics  as  those  at  Turbid  Lake. 

No  waters  of  importance  were  met  with  during  our  journey  over  the 
high  divide  to  the  East  Fork  of  the  Yellowstone  River  from  the  camp 
on  which  we  visited  the  celebrated  Hot  Springs  at  Gardiner's  River. 

The  region  about  the  East  Fork  of  the  latter  river  is  one  of  great  beau- 
ty. The  hills  are  broken  by  the  stream,  which  nearly  the  whole  distance 

to  its  mouth  ruus  through  cafions  and  over  precipices,  making  fine  falls 
constantly  exposing  their  structure  of  volcanic  rock,  basalt,  and  tra- 

chyte, topped  by  columnar  ridges  of  metamorphic  limestone )  the  kfalls 

and  rapids  alternate  in  quick  succession  and  give  life  to  the  scene.'  As we  approached  the  mouth  of  this  fork  the  Great  Hot  Springs  appeared 
on  the  west  side  of  the  river  itself,  several  miles  away,  as  au  enormous 
dirty-white  projection  from  between  two  hills,  looking  like  the  slag-pile 
of  a  giant  furnace.  Indeed,  one's  impression  is  unsatisfactory  even  after 
crossing  the  river  at  a  point  facing  the  springs,  and  admiration  only 
arises  when  standing  almost  at  the  foot  of  the  great  mass  of  terraces, 
basins,  and  cascades. 

GREAT  HOT  SPRINGS,   GARDINER'S  RIVER. 

As  these  springs  have  been  described  and  mapped  several  times  as 

well  as  a  few  days'  sojourn  in  their  locality  permitted — for  there  is  still 
a  great  deal  of  untouched  material  of  all  kinds  to  be  observed  and  ex- 

amined— I  confine  myself  to  a  few  general  remarks. 
Each  basin  is  perfect,  excluding  such  as  are  in  a  state  of  forming, 

composed  of  crystal -covered  walls,  from  6  inches  to  6  feet  high ;  its 
sides  in  columns  and  consequently  its  rim  scalloped,  1  inch  to  5  inches 
thick ;  its  depth  varies  1  inch  to  3  feet,  its  length  or  breadth  from  4  feet 
to  12  feet.  Sometimes  its  material  is  snow-white,  (when  it  has  just  been 
deprived  of  water-supply,)  at  others  grayish,  (extinct  sometimes,)  at  oth- 

ers brilliant  brown  or  yellow  with  green-trimmed  edges,  (when  it  contains 
water  to  its  rim,  which  is  either  constantly  supplied  from  a  main  source 
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above,  or,  if  this  is  cut  off,  percolates  from  others  in  its  vicinitv  prob 
ably  through  its  own  bottom,  signifying,  I  think,  early  extinction  ) 
The  deposit  on  their  bottoms  is  as  multiform  as  the  whole  system  of 
crystalization.  A  thin  sheet  of  pure  white,  looking  like  rice-paper  and breaking  to  the  touch,  is  very  abundant ;  little  white  spheres  +  to  1  inch 
in  diameter,  with  one  small  opening,  their  exterior  rough,  somewhatlike 

'•  a  mulberry,  interior  smooth— also  very  fragile— exist  in  all,  and  in  some cover  completely  and  form  the  bottom.  Many  tubs  are  tilled  with  cor- 
alloid  crystals  springing  from  the  bottom  and  branching  like  trees  or 
spreading  over  the  surface  in  all  conceivable  shapes.  In  one  basin  I 
observed,  attached  to  a  beautiful  sandy  bottom,  an  abundant,  very  thin 
gelatinous  growth  3  inches  high,  shaped  like  a  mushroom,  and  of  the 
same  bright  yellow  color  as  the  oscillating  silky  substance  found  more 
frequently.  The  white  deposits  are  sheets  of  lime,  (mainly.)  rapidly  pre- 

cipitated, beneath  which  become  entangled  bubbles  of  rising  gas  which 
slowly  molded  the  spheres.  Other  forms  are  accounted  for  by  crystaliza  - 
tion  and  deposit  of  the  contents  of  the  water,  sometimes  modified  by 
intermixture,  with  minute  organic  matter,  or  even  by  the  presence  of 

large  growth,  as  twigs  and  leaves  blown  into  a  basin" The  colors  of  the  granular  contents  of  many  bottoms  differ  wonder- 
fully ;  white,  violet,  pink,  flesh-color,  brown,  red,  green,  yellow,  &c.  As 

noticed  by  observers  before,  the  basin  temperatures  were  curious,  often 
those  of  two  lying  together  differing  30°  to  40°,  and  the  colder,  though, 
in  general,  not  always  the  farthest  removed  from  its  source.  Of  these 
the  lowest  I  took  was  70°,  the  highest  144°,  with  all  shades  between. 

Between  basins  are  smooth  covered  slopes,  which  contribute  mostly  to 
.  the  general  cascade  appearance.  They  are  nearly  pure  white  when  the 
water  is  falling  over  them.  Their  structure  is  as  various  and  as  won- 

derful as  that  of  the  basins — generally  small  radiating  crystals  giving 
the  mass  an  asbestos-look,  (when  the  water  flows  over  it  from  basin  to 
basin  ;)  sometimes  a  smooth  surface  becomes  rugose  by  ripples  coursing 

lin  all  directions,  (abundant  specimens  among  the  extinct  springs;) 
sometimes  the  exterior  is  shaped  like  scales  overlapping  each  other — 
mailed.  Often  these  slopes  terminate  abruptly  without  connecting  with 
a  basin  below  or  with  a  more  horizontal  surface ;  their  under  surface, 
then,  is  composed  of  small,  many-colored  stalactites,  finely  fringed,  and 
having  the  appearance  of  wings,  feathered  horns,  &c.     Sections  of  level 

■  floor  have  the  same  structure,  forms,  colors,  &c,  but  are  thicker  and 
9  have  larger  stalactites  beneath.     The  temperatures  of  the  sources  taken 
j  last  year  do  not  differ  materially  from  those  tabulated  by  Dr.  A.  0. 

j  Peale,  (Hayden's  report  for  1872,)  excepting  one,  which  we  succeeded, 
after  considerable  trouble,  in  taking  at  the  center  where  the  water  was 
violently  agitated  and  thrown  a  foot  or  more  high,  (No.  22,  9th  ter- 

;  race  of  Peale); — it  was  found  to  be  then  16*4°.     All  of  the  springs  on 
\  all  of  the  terraces  evolved  carbouic-acid  gas,  sulphureted  hydrogen, 
and  vapor,  all  in  different  proportions.    The  water  of  one  little  spring, 

Ion  the  12th  terrace,  (150°,)  alum  taste  and  acid,  contained  silica,  lime, 
magnesia,  iron,  alumina,  carbonates,  (slight,)  sulphates,  sulphides,  and 
chlorides.  The  water  of  the  springs  (13th  terrace)  flowing  from  geyscr- 
like  tubes  on  the  largest  mound  contained  silica,  lime,  iron,  carbonates, 
chlorides,  and  sulphides.     There  was  no  spouting,  during  our  stay,  from 

t  any  of  these,  as  witnessed  by  Peale  in  1871,  although  now  and  then  a 
rumbling  sound  from  beneath  the  mound  or  the  more  violent  gurgling 
of  one  or  two  sources  seemed  to  threaten  such  an  eruption. 

A  deposit,  yellowish-green,  scraped  from  the  surface  of  one  of  these 
mound-springs,  nearly  all  soluble  in  water,  contained  very  little  silica, 

H.  Ex.  285   13 
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iron  and  alumina,  lime  and  magnesia,  carbonates,  hyposulphites,  sul- 
phates and  sulphides.  The  white  deposit  of  extiuct  springs  near  the 

"Liberty  Cap  "reacted  for  carbonic  acid  (very  abundant)  and  lime,  with 
a  trace  of  iron  and  very  little  silica. 

A  pure  white  deposit  (powder)  of  one  of  the  springs  on  the  11th  ter- 
race contained  lime  and  magnesia,  carbonates,  trace  of  iron,  trace  of 

sulphur,  and  very  little  silica. 
August  23 — Camp  44. — Before  reaching  this  point  a  camp  was  made  on 

Cascade  Creek,  which  is  of  no  special  interest  outside  of  its  beautiful 
fall  into  the  Yellowstone  Eiver.  Leaving  it  and  the  falls  of  the  river, 
we  passed  the  locality  named  Mud  Volcanoes,  where  were  a  number  of 
springs  of  the  same  class  as  and  similar  to  Turbid  Lake.  Here,  flowing 
into  the  river,  is  a  small  creek,  (Alum?)  which  we  followed  to  near  its 
source  in  the  little  divide  between  the  Yellowstone  and  the  Madison, 
(Firehole.)  All  along  its  banks  were  hundreds  of  boiling  and  bubbling 
springs  and  remains  of  extinct  ones,  all  of  which  may  be  classed  with 
the  last,  although  there  is  a  greater  profusion  of  clear  alum -springs 
evolving  only  sulphureted  hydrogen,  intermixed  with  the  others,  than 
elsewhere.  One,  near  the  head  of  the  stream,  was  for  the  most  part 
walled  (G  feet  high)  by  its  deposit  on  small  timber,  which,  partially  sili- 
cified,  gave  it  the  shape  of  a  yellowish-brown  snaggy  cone.  Although 
not  exactly  like  a  geyser,  it  nevertheless  threw  constantly  its  water  (104°) 
with  great  violence  against  its  sides  and  8  feet  into  the  air.  It  contained 
lime,  iron,  alumina,  magnesia,  sulphides,  sulphates,  and  chlorides,  and 
evolved  no  carbonic  acid  but  sulphureted  hydrogen.  All  of  the  springs 
surrounding  it,  very  numerous  and  close  together,  evolved  carbonic-acid 
gas,  but,  strangely,  some  of  them  only  it  and  sulphureted  hydrogen. 
The  creek  above,  besides  being  supplied  by  many  small  springs  (100°- 
180°)  on  its  banks,  coutaius  in  its  bed  many  bubbling  carbonic-acid  gas 
but  no  sulphureted  hydrogen. 
The  temperature  of  the  running  water  here  was  84°.  However,  a 

tread  or  the  mere  piercing  with  a  stick  of  its  sandy  bottom  anywhere 
within  one-half  mile,  started  a  thin,  hot,  and  unbearable  stream  contain- 

ing carbonic-acid  gas,  but  no  sulphureted  hydrogen ;  of  course,  as  its 
flow  was  only  momentary,  its  relative  temperature  could  not  be  got,  but 
the  temperature  of  the  surface-sand  where  no  visible  spring  existed  was 
the  same  as  that  of  the  water,  84°.  Above  the  point  where  camp  was 
made  and  where  this  phenomenon  gradually  disappeared,  the  water  of 
the  creek  was  pure  and  potable. 

Camp  45 — August  24 — in  Lower  Geyser  Basin,  and  on  a  little  pure 
stream  running  into  the  Firehole  Kiver.  On  the  hill  back  of  this  camp, 
100  feet  above  the  open-geyser  area,  and  surrounded  by  a  large  growth 
of  timber,  was  found  a  number  of  springs,  which  for  beauty  exceeded 
all  in  this  locality;  some  large,  perfect- shaped  funnels,  20  to  50  feet  in 
diameter,  at  the  bottom  of  which,  through  the  transparent  water,  could 
be  seen  the  orifices  proportionately  as  large  as  the  spring,  (largest  having 
one  of  about  1  foot  diameter,)  venting  great  bubbles  of  carbonic-acid  gas 
and  vapor.  From  any  point,  whether  as  one  approaches  them  or  is 
directly  over  them,  their  bright  azure  color  strikes  one  even  more 
pleasantly  than  the  sources  (21-32,  Peale)  on  the  terraces  (9th,  12th)  of  the 
Hot  Springs  at  Gardiner's  Kiver.  This  color  is  not  entirely  due  to  sky 
reflection,  but  partially  to  the  mixed  colors  of  the  deposits.  A  few  deposits 
were  iron-rust,  drab,  yellow,  red,  &c,  and  these  were  always  semi-plastic 
coatings,  (silica  just  deposited,)  which,  as  they  became  exposed  to  the 
air,  hardened.  Sometimes  the  mouths  at  the  bottom  were  oblique, 
cavernous-looking  holes.    A  few  are  surrounded  by  walls  a  few  feet 
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high,  and  evidently  are,  or  were,  geysers.  One  spring,  (102°,)  evolving 
Only  carbonic-acid  gas,  differed  from  the  rest  in  its  sides,  not  sloping toward  its  center,  but  uniformly  away  from  it  and  under  its  banks,  and 
was  apparently  bottomless. 

In  the  most  active  (geyser)  space,  the  surface  surrounding  each  basin 
or  geyser  for  100  yards  or  more  is  composed  of  white,  scaly,  siliceous 
deposits,  is  mound-shaped,  gently  rising  a  few  feet,  and  only  broken  here and  there  by  water  trickling  down.  Frequently  at  the  base  there  are 
traces  of  little  basins,  something  like  those  at  Gardiner's  Kiver  ;  at  the 
top  they  exist  whole,  but  never  more  than  3  to  4  inches  deep,  thus  in 
some  measure  giviug  to  the  whole  a  terraced  appearance.  The  top 
contains  the  spring  or  geyser,  averaging  in  this  basin  10  to  30  feet 
across,  irregularly  shaped,  often  like  the  contour  of  the  human  ear,  aud 
bordered  generally  by  a  corrugated  elevation  of  2  to  3  inches  of  various 
beautiful  and  brilliant  colors.  On  looking  into  the  limpid  water  from 
the  rim  one  can  see  that  he  is  standing  on  a  thin  projecting  shelf  The 
water  is  constantly  boiling  and  steaming  in  one  or  two  places,  and  bub- 

bling great  gas  globules  over  the  rest  of  the  surface ;  these  were  car- 
bonic acid  and  sulphureted  hydrogen.  In  one  case  I  succeeded  in  taking 

the  temperature  when  the  geyser  was  in  action,  throwing  water  30  feet, 
and  found  it  to  be  200°. 

In  the  Lower  Basin  there  are  very  few  springs  with  rims  elevated  more 
than  2  to  3  inches;  one,  however,  was  about  12  feet  high,  dome-shaped, 
having  no  water  visible,  but  constantly  puffing  steam,  and  only  inter- 
mittingiy  ejecting  water  5  feet.  In  all  cases  in  both  basins  where  so 
great  a  deposit  had  formed  as  to  hide  from  view  the  water,  the  internal 
border  of  the  orifice  was  composed  of  from  4  to  10  beautiful  rounded 
surfaces  covered  with  little  crystals  of  white,  yellowish,  drab,  &c.;  some- 

times surrounding  the  base  of  these  are  small  holes,  vent  probably,  giv- 
ing issue  to  steam  and  au  occasional  spurt  of  water. 

The  water  of  the  geyser  mentioned  above  (30  feet)  contained  silica, 
iron,  alumina,  lime,  magnesia,  (trace  of,)  sulphates,  carbonates,  chlorides, 
and  sulphides.  A  specimen  brought  home  to  obtain  the  quantity  of 
silica  for  the  purpose  of  comparing  with  a  like  specimen  from  the  Upper 
Basin  was  unfortunately  lost. 

The  Upper  Geyser  Basin  differed  from  the  Lower  in  greater  activity 
and  larger  deposits.  As  the  manner  and  periods  of  eruptions  of  geysers 
have  been  described  and  noted,  and  as  our  stay  was  so  brief  that  few 
observations  only  could  be  taken,  I  refer  you  to  these  descriptions : 

Doane's,  Barlow's,  Hayden's,  &c.,  and  to  Prof.  T.  B.  Comstock's  col- 
lated tables.* 

"  Old  Faithful,"  the  most  notable  for  its  having  furnished  the  best 
opportunities  for  transient  observations,  ejects  water  containing  .14 
grammes  silica  to  the  litre,!  lime,  a  very  small  quantity  of  iron,  alumina, 
and  magnesia,  carbonates,  sulphides,  chlorides.  The  pools  at  the  base 
of  its  mound  are  filled  with  water,  lowering  between  the  eruptions  to  70°, 
while  those  about  the  vent  (containing  pebbles)  retain  a  great  deal  of 
heat,  varying  according  to  proximity.  In  some  of  the  latter,  just  pre- 

vious to  an  eruption,  the  thermometer  showed  122°,  130°,  138°. 
The  water  of  a  spring  or  geyser,  (not  determined,)  at  the  opening  of 

*  Vide  Scientific  Value  of  Yellowstone  Park,  by  T.  B.  Conistock,  13.  S.,  Geologist,  &c, 
in  American  Naturalist,  vol.  viii,  February,  1874. 

t  The  geyser  water  of  Iceland  contains  5.40  parts  of  silica  in  10,000  parts  of  water, 
the  remainder  of  the  total  (10.75)  constituents  bein^  soda  principally,  (2.74.)  In  all 
Yellowstone  geysers  this  base  appears  to  be  replaced  by  lime,  there  being  traces 
only  of  soda. 
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the  Upper  Basin  on  the  trail  along  Firehole  Elver,  with  a  drab,  nodu 
lar  deposit,  contained  iron  and  alumina,  magnesia,  carbonates,  chlorides 
and  sulphides,  but  no  trace  of  lime. 

By  analysis  the  geyserites  of  the  Upper  Basin  do  not  differ  essen- 
tially from  each  other  in  the  quantity  of  silica  they  contain ;  the  loss 

on  ignition,  however,  is  comparatively  small  when  the  specimen  is  old  or 
taken  from  the  lower  layers.  Vide  Doctors  Endlich's  and  Peale's  analyses 
in  Hay  den's  Eeport  for  1872.  The  results  obtained  from  four  analyses 
since  our  return  are  nearly  the  same  as  those.  I  think  it,  therefore, 
proper  to  note  only  that  one  of  my  specimens,  a  piece  which  was  found 
broken  off  for  some  time  from  the  rim  of  a  little  geyser  near  the 

"  Giantess,'7  and  lying  loose  some  distance  from  it,  with  a  velvety,  drab 
surface  and  interior  of  pearly  luster,  lost  on  ignition  6  per  cent.,  and 
contained  93  per  cent,  of  silica.  It  thus  closely  resembles  in  analysis 

the  opaloid,  stratiform  specimen  Xo.  2  of  Doctor  Peale,  (p.  151  Haydeu's 
Eeport  1872,)  though  in  description  is  more  like  Xo.  1.  However,  it 
has  only  traces  of  iron,  the  remainder  consisting  of  magnesia  and  lime. 
Camp  48,  August  28,  on  west  shore  of  Yellowstone  Lake.  Two  miles 

of  the  shelving  beach  here  are  filled  with  thermal  springs,  which  extend 
a  mile  back  of  the  lake,  with  characters  generally  like  those  in  the  Fire- 
hole  Valley.  Many  of  them  are  walled  high,  or  are  on  conical  emi- 

nences— two  perfect  ones  in  the  waters  of  the  lake,  some  distance  from 
shore.  The  temperatures  range  from  70°  to  180°,  and  all  evolve  car- 

bonic acid ;  a  few  only,  sulphureted  hydrogen.  One  (80°)  whitish- 
water,  like  slaking  lime,  clay-colored  deposit,  and  slightly  acid,  contained 
silica,  (very  little.)  iron,  alumina,  lime,  magnesia,  sulphates,  sulphides, 
and  chlorides.  Another,  near  it,  (100°,)  evolves  water,  drab  deposit, 
slightly  acid,  reacted  only  for  iron  and  alumina,  sulphates,  and  chlorides. 
Another,  (100°,)  with  reddish-brown,  soft,  gelatinous,  follicular  deposit, 
evolving  carbonic  acid,  contained  soda,  lime,  magnesia,  iron,  alumina, 
silica,  sulphides,  chlorides,  and  sulphates.  This  group  can  be  classed 
with  the  springs  of  the  Firehole  Valley;  whether  any  active  geysers 
are  among  them  has  not  been  determined. 

Jn  our  course  around  the  southern  shore  of  the  lake  and  up  the  Yel- 
lowstone River  there  were  no  springs  except  pure  mountain,  among 

them  the  source  of  "  Two-Ocean  Pass." 
On  the  picturesque  slopes  of  the  Snake  Eiver  sources  occurred  many 

springs,  but  of  no  especial  interest.  The  springs  at  Heart  Lake  were 
not  visited.  On  the  north  side  of  the  fork  of  Wind  Eiver,  which  we 
followed  to  Camp  Brown,  was  (September  8)  a  small,  cold,  sulphurous 
spring,  like  those  in  the  foot-hills  of  the  Wind  Eiver  Mountains  at 
Camp  Brown. 

In  conclusion,  the  difficulties  of  field  analyses  in  so  new  and  interest- 
ing a  section  as  the  Yellowstone  Basin  will  be  remembered.  The  im- 

perfect means  of  transportation  (pack-animals)  for  instruments  was 
often  a  not  unforeseen  cause  of  disappointment  and  annoyance  in  all 
the  departments  of  science  represented.  As  an  instance,  you  will  rec- 

ollect the  previously-prepared  means  to  measure  the  gases  at  the 
sources,  and  in  failure  thereof  to  imprison  them  for  subsequent  labora- 

tory inspection.  Both  efforts  were  fruitless :  the  first  on  account  of 
breakage  of  glassware  loug  before  our  entrance  into  the  valley  ;  the 
second  for  the  reason  that  the  manner  of  collecting  and  sealing  in  the 
open  air  was  not  well  understood  by  myself,  and  though  repeatedly  tried 
was  only  partially  successful— so  little,  I  ought  to  say,  that  it  was 
always  found  worthless  in  result,  estimating  the  exact  quantity  of  free 

gas.  *  The  importance  of  a  correct  knowledge  of  this  is  appreciated  not 
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only  by  medical  hydrologists,  but  more  so,  probably,  by  geologists  and 
physicists;  for  no  one  who  has  witnessed  the  character  of  gey ser-action 
can  fail  to  suspect  an  immense  iuflaence  of  subterranean  gases  (espe- 

cially carbonic  acid)  as  a  motive-power. 
Moreover,  before  starting,  through  the  kindness  of  Surg.  J.  B.  Brown, 

U.  S.  A.,  medical  director  of  this  department,  reagents  of  all  kinds— 
a  complete  outfit — were  supplied  for  qualitative  analyses ;  for  it  was very  well  known  that  quantitative  analyses  could  not  be  made  on  account 
of  our  rapid  transit  and  the  abundance  of  material.  Indeed,  much 

more  than  was  required  was  taken  with  us,  and,  consequently '  much that  under  the  circumstances  became  a  useless  burden:  several  ex- 
periences, in  other  words,  are  necessary  to  select  what  is  necessary.  In 

this  connection,  should  any  new  student  in  this  field  (open-air  chemistry, 
under  similar  circumstances)  desire  to  know  what  is  or  is  not  requisite, 
I  will  be  glad  to  furnish  him  the  needed  data,  since,  after  discovering 

the  unwelcome  facts,  I  took  pains  to  note  wants  and  superfluities'. However,  in  anticipation  of  imperfect  work,  means  were  suspected  and 
amply  taken  to  bring  back  waters,  deposits,  &c.  Of  the  waters  (60 
specimens  in  pints)  only  20  were  brought  unbroken  to  the  Union  Pacific 
Railroad,  and  these,  through  some  oversight  or  unexpected  delay,  were  all 
frozen  and  rendered  worthless  before  reaching  Omaha.  As  an  instance, 
one  specimen  of  geyser-water  from  the  Lower  Basin,  brought  for  the 
purpose  of  comparison  (silica)  with  that  of  the  Upper  Basin,  had  frozen 

and  was  mostly  lost,  and  wThat  remained  had  deposited  all  of  its  silica, as  no  reaction  for  it  could  be  obtained. 

In  consequence  of  these  difficulties  experienced,  and  many  others  unfore- 
seen, of  the  great  scientific  value  in  innumerable  respectsof  the  Yellow- 
stone region,  I  fear  that  much  that  is  now  passing  there  will  remain 

unobserved  until  such  times  as  the  permanent  residence  of  observers  is 
secured  by  appropriations  by  the  Government,  and  their  material  pre- 

served likewise  by  a  properly-paid  superintendency. 
Chemical  analysis  comes  in  particularly  for  mention  in  assistance  to 

geology*  and  to  medical  hydrology,  a  much-neglected  branch  of  medi- 
cine iu  the  United  States,  except  when  for  the  benefit  of  this  or  that 

corporation  or  landholder. 
From  my  own  imperfect  analyses,  I  would  classify  the  thermal  points 

of  the  Yellowstone  Basin  as  follows,  premising  that  no  definite  system 
(prevalence  of  an  acid,  gas,  or  base)  has  been  copied,f  and  that  the  num- 

erous springs  in  the  localities  mentioned  are  merely  generalized  and  do 
not  exclude  some  with  them  possessing  other  characters  : 

For  the  localities  see  context. 

Neutral  and  containing —  ̂   Turbid  Lake. 
1.  Carbonic  acid  and  >  East  shore  of  Yellowstone  Lake. 
Sulphureted  hydrogen.  )  Eight  miles  from  Orange  Creek. 
Acid   and  }  Opposite  head  of  Yellowstone  Kiver. 
2.  Sulphureted      >  Canon  (falls)  east  side  of  river. 

hydrogen  only.   )  Orange  Creek  springs,  six  miles  from  Orange  Creek. 

*Vide  Geology  of  Northwestern  Wyoming,  by  Theo.  B.  Comstock,  B.  S.,  American 
Journal  of  Science  and  Arts,  vol.  vi,  "December,  1873. 

tBarrault— Eaux  minerales — is  probably  the  best  to  use  because  the  latest. 
Eaux : 

1.  Chlorines  Sodiques,  (6  divisions.) 
2.  Bicaibonates,  (3  divisions.) 
3.  Sulphates,  (4  divisions.) 
4.  Sulphureuses,  (2  divisions.) 
5.  Ferrugineuses,  (4  divisions.) 

Others, like  Dunglison, (Dictionary,  art.  Waters,  Mineral.)  or  Xysten.  (Dictionnairede 
Medicine,  &c,  art.  Eaux  minerales,)  classify,  1.    Gaseous  or  acidulous.    2.  Chalybeate. 
3.  Saline.     4.  Sulnhureous. 
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'  mark-ad   (  ̂e^ca11  Creek  springs,  six  miles  from  its  mouth. Lime  and  } 

4.  Carbonic  acid,  >  Gardiner's  River, 
marked.  \ 

^anTsdicT1  I  Ge^ser  re»ion  (Fire  Hole  bailey,)  west  side  Yellowstone 

'marked.'     S      Lake' From  a  therapeutic  point  of  view,  as  there  is  no  recognized  system 
attainable,  and  elaborate  chemical  (quantitative)  analyses  and  medical 
observations  are  necessary,  it  is  difficult  to  make  comparisons  with  other 
well-known  sources.  Barrault  says  that  "  the  appreciation  of  springs 
is  like  the  science  of  physiognomy ;  two  sources  may  have  the  same 
constituents  in  close  proportions  without  being  identical  from  a  thera- 

peutical point.  In  consequence,  every  analysis  must  be  considered  only 
as  relative.  Nevertheless,  the  chemical  constituents  of  a  water,  the 
prevalence  of  one  element  over  another,  its  temperature,  balneo-th  era 
peutical  means,  the  climatology  of  its  position,  are  very  valuable  indices 
to  the  physician  in  the  selection  of  a  water."  In  this  connection 
Xysten  (Dictionnaire  art.  cit.)  remarks  of  sulphureted  waters  particu- 

larly, that  they  are  the  most  difficult  to  imitate,  and  although  their 
composition  is  now  well  known,  nevertheless  there  is  something  outside 
of  chemical  analysis  which  is  not  understood,  for  the  manufactured 
waters  do  not  have  exactly  the  same  effect  as  the  natural. 

I  made  several  attempts  to  experiment  on  the  effects  of  different 
springs,  but  as  the  time  allowed  was  short,  nothing  was  determined. 

Gardiner's  Eiver  springs  (external  use)  seemed  to  alleviate  chronic 
rheumatism,  and,  no  doubt,  would  by  protracted  use  cure  some  forms 
(syphilitic?)  of  dermatoses;  both  believed  by  residents  and  the  invalid 
visitors  from  Montana. 
However,  taking  the  points  mentioned  by  Barrault,  I  would  suggest 

the  probable  relation  of  the  following  springs  to  well-known  sources : 
1.  All  those  which  emit  carbonic-acid  and  sulphureted  hydrogen 

gas,  (lose  sulphureous  principle  on  keeping,)  to  Aix-la  Chapelle.  Meiu- 
berg,  (Lippe-Detmold,)  in  chemical  constitution,  but  not  in  thermality. 
Virginia  springs,  (White  Sulphur.) 

2.  All  those  which  give  off  sulphureted  hydrogen  in  great  quantity, 
to  Bariges,  Canterets,  Bagnols,  (Lozere.) 

3.  Iron-marked,  to  all  sulphated  chalybeate  springs,  except  in  tem- 
perature, as  none  but  cold  springs  of  this  class  exist  elsewhere. 

4.  Carbonic  acid  and  silicia-marked,  to  Rockbridge  springs  (Virginia) 
in  constituents  and  effects. 

5.  Lime  and  carbonic  acid,  to  Carlsbad,  (Bohemia,)  in  thermality  and 
effects,  as  the  incrustating  base  of  the  latter  is  soda  iustead  of  lime.  In 
constituents  to  Saint  Galmier,  (Loire.) 

By  all  patients  advised  or  inclined  to  be  hydropathically  treated,  it  is 
thus  seen  that  the  Yellowstone  Basin  offers  all  the  means,  as  far  as 
chemical  constitution  is  concerned,  with  the  exception  of  the  unproven 
existence  of  manganese,  bromine,  iodine,  and  arsenic.  The  latter  ele- 

ment was  more  than  once  suspected,  but  in  the  hurry  tests  for  all  were, 
unfortunately  as  the  event  showed,  reserved  for  a  more  thorough  labor- 

atory analysis.  The  infinity  of  springs  in  all  parts,  and  their  great 
flow,  their  variety  of  temperature,  any  shade  of  which  can  easily  be  got 
at  different  points  from  their  source,  the  facility  for  all  methods  of  treat- 

ment, (inhalation,  water-bath,  vapor-bath,  drinking,  douches,  &c.,)  are 
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remarkable — probably  no  resort   in  the   world    comparing   with    this region. 
A  few  objections  only  occur :  one,  that  of  the  hygienic  action  of  the 

position.  This  is  defined  by  Barranlt  as  the  influence  of  altitude,  climate, 
temperature,  (relation  to  water,)  &c. 

"Reference  to  the  meteorological  tables  will  explain  the  unfitness  of this  region  except  for  non- debilitating  diseases,  those  of  the  cutaneous 
and  lymphatic  systems  of  the  skin,  scrofulous  (but  not  tubercular)  dis- 

orders, rheumatisms,  and  articular  maladies.  For  asthmatic  diseases, 
bronchial  catarrhs,  and  some  forms  of  dyspepsia ;  for  phthisis,  mala- 

rial sequels,  &c,  it  is  evidently  inappropriate,  and  for  an  additional 
reason,  that  of  the  debilitating  result  of  even  a  few  days'  inhalation 
of  the  sulphureous  air  about  springs — a  constantly-noted  fact  by  many 
members  of  your  party.  At  present  there  is  one  other  objection,  reme- 

diable, that  of  the  expensive  accessibility  to  invalids  of  this  basin,  this 
to  be  corrected  only  by  a  direct  road  from  the  Union  Pacific  Railroad, 
and  suitable  measures  for  their  retention. 

Yerv  respectfully,  vour  obedient  servant. 
C.  L.  HEIZMAXN, 

Assistant  Surgeon  U.  S.  A. 
Capt.  TV.  A.  Jones,  U.  S.  Engineers. 



BOTANICAL  REPORT. 

By  Dr.  C.  C.  P,\rry 

LIST   OF  PLANTS   COLLECTED. 

DeaPv  Sir  :  The  following  comprises  a  list  of  the  plants  collected  on 
the  route  of  the  North  western  Wyoming  expedition,  under  your  com- 

mand, during  the  season  of  1S73. 
The  numbers  affixed  are  those  under  which  the  collection  has  been 

distributed  to  the  principal  herbaria  of  this  country  and  Europe. 
A  general  sketch  of  the  botanical  features  of  the  country  passed  over, 

with  notices  of  rare  plants  and  descriptions  of  the  new  species  collected 
on  the  expedition,  has  been  published  by  your  permission  in  the  Ameri- 

can Naturalist,  being  included  in  consecutive  numbers  of  vol.  viii,  for 
January,  February,  March,  and  April,  1873. 

Respectfully,  vour  obedient  servant, 
C  C.  PxVEEY. 

Capt,  W.  A.  Jones, 
Engineer  Corps,  U.  8.  A. 

Davenport,  Iowa,  April  1,  1874. 

No. 1. 
No. o 

No. 3. 
No. 4. 
No. 5. 
No. 6. 
No. 7. 
No. 8. 
No. 9. 

BOTANICAL  LIST. 

Clematis  Douglasii,  Hook.,  Camp  Stambaugh,  June. 
Aquilegia  jlavescens,  Watson,  Yellowstone  Park,  August. 
Aquilegia  car  idea,  Torr.,  Owl  Creek  range,  July. 
Aquilegia  Jonesii,  n.  sp.,  Owl  Creek  range,  July. 
Delphinium  Menziesii,  DC,  Fort  Bridger,  June. 
Delphinium  azureum,  Michx.,  Wind  River,  July. 
Ranunculus  occidentalism  Nutt.,  Little  Sandy,  June. 
Ranunculus  flamula,  L.,  Stinkingwater,  July. 
Ranunculus  glaberrimus,  Hook.,  Stinkingwater,  July. 

9.  Anemone  multijida,  DC,  Owl  Creek,  July. 
No.  10.  Trollius  laxus,  Salisb.,  Wind  Eiver  range,  July. 
No.  11.  Myosurus  minimus,  L.,  Snake  River,  September. 

No.  12.  Thalictrum  alpinum,  L.,  WTind  Eiver  range,  July. 
No.  13.  Stanleya  tomentosa,  n.  sp.,  Owl  Creek,  July. 
No.  14.  Stanleya  viridiflora,  Nutt.,  Wind  River,  July. 
No.  15.  Draba  ventosa,  Gray,  n.  sp..  Snake  Pass,  September. 
No.  16.  Draba  alpina,  var.  densifolia,  Pacific  Springs,  June. 
No.  17.  SmelowsMa  calycina,  Mey.,  Stinkingwater  divide,  August. 
No.  18.  Arabis  canescens,  Nutt,  var.,  Sweetwater,  June. 
No.  19.  Sisymbrium  junceum,  Bieb.,  Green  River,  June. 
No.  20.   Vesicaria  alpina,  Nutt.,  Green  River,  June. 
No.  21.   Vesicaria  Ludoviciana,  DC,  Wind  River,  July. 
No.  22.  Capsella  divaricata,  Walp.,  Little  Sandy,  June. 
No.  23.  Lepidium  montanum,  Nutt.,  South  Pass,  June. 
No.  24.  Thelypodium  sagittatum,  Endl.,  Fort  Stambaugh,  June. 
No.  25.  Physaria  didymocarpa,  Hook..  Red  Calion,  July. 
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No.  26.  Nasturtium  lyratum,  Nutt,  Yellowstone,  August. 
No.  27.  Subularia  aquatica,  L.,  Yellowstone  Lake,  August. 
No.  28.  Arabis  Lrummondii,  Gray,  Stinking  water  Pass,  August. 
No.  29.  Sisymbrium  canescens,  Nutt,  Stinkingwater,  August 
No.  30.  Arabis  canescens,  Nutt.,  Stinkingwater,  August. 
No.  31.  Draba  alpina,  L.,  Stinkingwater,  August. 
No.  32.  Cleome  aurea,  Hook.,  Green  Eiver,  June. 
No.  33.  Viola  Nuttallii,  Pursh,  Wind  Eiver,  July. 
No.  34.   Viola  Nuttallii,  var.,  Stinkingwater,  August. 
No.  35.  Arenaria  Franfylinii,  Dough,  Wind  River,  July. 
No.  36.  Arenaria  Hookeri,  Nutt.,  Wind  Eiver,  July. 
No.  37.  Arenaria  congesta,  Nutt.,  Wind  Eiver,  July. 
No.  38.  Arenaria  pungens,  Nutt.,  Stinkingwater,  July. 
No.  39.  Arenaria  arctica,  Steven,  Owl  Creek,  July. 
No.  40.  Arenaria  Rossii,  E.  Br.,  Owl  Creek  range,  July. 
No.  41.  Cerastium  arvense,  L.,  Owl  Creek,  July. 
No.  42.  Lychnis  Lrummondii,  Watson,  Owl  Creek,  July. 
No.  43.  Lychnis  Ajanensis,  Eegel.,  Owl  Creek  range,  July. 
No.  44.  Spraguea  umbellata,  Torr.,  Stinkingwater,  August. 
No.  45.  Leivisia  rediriva,  Pursh,  Wind  Eiver,  July. 
No.  46.  Calandrina  pygmcea,  Gray,  Wind  Eiver,  July. 
No.  47.  Calyptridium  roseum,  Watson,  Green  Eiver,  June. 
No.  48.  Sphceralcea  acerifolia,  Nutt.,  Snake  Eiver,  September. 
No.  49.  Mhamnus  alnifolius,  L.  Her.,  Stinkingwater,  July. 
No.  50.  Lxithyrus  linearis,  Nutt.,  Wind  Eiver,  July. 
No.  51.  Thermopsis  fabacea,  var.,  montana,  Gray,  Big  Sandy,  June. 
No.  52.  Lupinus  pusillus,  L.,  Green  Eiver,  June. 
No.  53.  Lupinus  minimus,  Doug.,  var.,  Stinkingwater,  August. 
No.  54.  Lupinus  sericeus,  Pursh,  (?)  Wind  Eiver,  July. 
No.  55.  Lupinus  argenteus,  Watson,  Wind  Eiver,  July. 
No.  5Q.  Lupinus  argenteus,  var.,  Yellowstone,  August. 
No.  57.  Lupinus  cccspitosus,  Nutt.,  Stinkingwater,  July. 
No.  58.  Lupinus  cwspitosus,  Nutt.,  var.,  Yellowstone  Falls,  August. 
No.  59.  Hedysarum  boreale,  Nutt.,  Owl  Creek  range,  July. 
No.  60.  Hedysarum  Maclcenziei,  Eich.,  Wind  Eiver,  July. 
No.  61.  Trifolium  gymnocarpon,  Nutt.,  Green  Eiver,  June. 

No.  62.  Trifolium  Andinum,  Nutt.,  Ham's  Fork,  June. 
No.  63.  Trifolium  longipes,  Nutt.,  Sweetwater,  June. 
No.  64.  Trifolium  dasyphyllum,  T.  and  G.,  Wind  Eiver,  July. 
3jo.  Qo.  Astragalus  ventorum,  n.  sp.,  Gray,  Wiud  Eiver,  July. 

Astragalus  megacarpiis,  Gray,  Camp  Brown,  July. 
No.  ()Q.  Astragalus  sericoleucus,  Gray,  Wind  Eiver,  July. 
No.  67.  Astragalus  triphyllus,  Pursh,  Owl  Creek,  July. 
No.  GS.  Astragalus  simplicifolius,  Gray,  Green  Eiver,  June. 
No.  69.  Astragalus  cccspitosus,  Nutt.,  Stinkingwater,  July. 
No.  70.  Astragalus  Missotiriensis,  Nutt.,  Wind  Eiver,  July. 
No.  71.  Astragalus  glabriusculus,  Gray,  Wind  Eiver,  July. 
No.  72.  Astragalus  lotiflorus,  Hook.,  Wind  Eiver,  Jaly. 
No.  73.  Astragalus  Geyeri,  Gray,  Green  Eiver,  June. 
No.  74.  Astragalus  Purshii,  Doug.,  Green  Eiver,  June. 
No.  75.  Astragalus  flavus,  Nutt.,  Green  Eiver,  June. 

Astragalus  Grayi,  n.  sp.,  Stinkingwater,  July. 
No.  76.  Astragalus  pubentissimus,  Nutt.,  Green  Eiver,  June. 
No.  77.  Astragalus  Shortianus,  Nutt.,  Green  Eiver,  June. 
No.  78.  Astragalus  hypoglottis,  L.,  Green  Eiver,  June. 
No.  79.  Astragalus  glareosus,  Dough,  Green  Eiver,  June. 
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]STo.  80.  Astragalus  junceus,  Nutt.,  Green  River,  June. 
No.  81.  Astragalus  campestris,  Nutt.,  var.,  Dry  Sandy,  June. 
No.  82.  Astragalus  microcystis,  Gray,  Stinking  water,  July. 
No.  83.  Astragalus  microcystis,  var.,  Stinkingwater,  July. 
No.  84.  Astragalus  oroboides,  Horneui.,  Stinkingwater,  July. 
No.  85.  Astragalus  Kentrophyta,  Gray,  Stinkingwater,  July. 
No.  86.  Oxytropis  campestris,  L.,  var.,  Green  River,  June. 
No.  87.  Oxytropis  campestris,  L.,  var.,  Yellowstone,  August. 
No.  88.  Oxytropis  campestris,  L.,  var.(?),  Owl  Creek,  July. 
No.  89.  Oxytropis  viscida,  Nutt.(?),  Wind  River,  July. 
No.  90.  Oxytropis  Lamberti,  Pursb,  Wind  River,  July. 
No.  91.  Oxytropis  Lamberti,  Pursb,  var.,  Yellowstone,  August. 
No.  92.  Oxytropis  lagopus,  Nutt,  Pacific  Springs,  June. 
No.  93.  Spircva  betukvfolia,  Pallas,  Yellowstone,  August. 
No.  94.  Spircea  cwspiiosa,  Nutt.,  Owl  Creek  range,  July. 

No.  95.  Pursliia  tridentata,  DC,  Pacific  Springs,  June" No.  96.  Ivesia  Gordoni,  Gray,  Stinkingwater  Pass,  August. 
No.  97.  Potentilla  Platteusis,  Nutt.,  Stinkingwater  Pass,  August. 
No.  98.  Parnassia  fimbriata,  Banks,  Stinkingwater,  July. 
No.  99.  Heuchera  cylindrica,  Dougl.,  Stinkingwater,  July. 
No.  100.  Saxifraga  Jamesii,  Torr.,  Owl  Creek  range,  July. 
No.  101.  Saxifraga  debilis,  Engel.,  Owl  Creek  range,  July. 
No.  102.  Mitella  trifida,  Grab.,  Stinkingwater,  July. 
No.  103.  Tellima  tenella,  Bentb.  &  Hook.,  Sweetwater,  June. 
No.  104   Ribes  cereum,  Dougl.,  Sweetwater,  June. 
No.  105.  Ribes  lacnstre,  L.,  Yellowstone,  August. 
No.  106.  Ribes  setosum,  Dougl.,  Yellowstone,  August. 
No.  107.  Ribes  leptanthum,  Gray,  Wind  River,  July. 
No.  108.  Ribes  viscossissimum,  Pursb,  Yellowstoue,  August. 
No.  109.  Ribes  bracteosum,  Dougl.,  Wind  River,  July. 
No.  110.  Epilobium  alpinum,  L.,  Stinkingwater,  July. 
No.  111.  (Enothera  Andina,  Nutt.,  Green  River,  June. 
No.  112.   (Enothera  scapoidea,  Nutt.,  Green  River,  June. 
No.  113.  (Enothera  breviflora,  Nutt.,  Yellowstone,  August. 
No.  114.  (Enothera  ccespitosa,  Nutt.,  Green  River,  June. 
No.  115.  Zauschneria  Calif ornica,  Presl.,  Stinkingwater,  July. 
No.  116.  Bupleurium  Ranunculoides,  L.,  Yellowstone,  August. 
No.  117.  Cymopterus  montanus,  Nutt.,  Green  River,  June. 
No.  118.  Carum  Gardineri,  Bentb.  &  Hook.,  Stinkingwater,  July. 
No.  119.  Peucedanum  leiocarpum,  Hook.,  Yellowstone,  August.     4 
No.  120.  Peucedanum   ,  (?),  Stinkingwater,  August. 
No.  121.  Ligusticum  scopulorum,  Gray,  Yellowstone,  August. 
No.  122.  Cymopterus  anisatus,  var.,  Gray,  Wind  River,  July. 
No.  123.  Cymopterus  Fcndleri,  Gray,  Green  River,  June. 
No.  124.   Valeriana  dioica,  L.,  Stinkingwater,  July. 
No.  125.  Kellogia  galeoides,  Torr.,  Stinkingwater,  July. 
No.  126.  Aster  Parryi,  n.  sp..  Gray,  Green  River,  June. 
No.  127.  Aster pulchellas,  D.  C.  Eaton,  Yellowstone,  August. 
No.  128.  Aster  adscendens,  Lindl.,  Yellowstone,  August. 
No.  129.  Aster  montanus,  Ricb.,  Snake  River  Pass,  September. 
No.  130.  Aster  conspicuus,  Lindl.,  Yellowstoue,  August. 
No.  131.  Aster  integrifolius,  Nutt.,  Yellowstone,  August. 
No.  132.  Machwrayithera  canescens,  Gray,  Yellowstone,  August. 
No.  133.  Aster  elegans,  Nutt.,  Yellowstone,  August. 
No.  134.  Aster  Engehnanni,  Gray,  Yellowstone,  August. 
No.  135.  Erigeron  ursinum,  D.  C.  Eaton,  Yellowstone,  August. 
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No.  136.  Erigeron  composition,  Pursh,  Green  Eiver,  June. 

No.  137.  Erigeron  radicatus,  Hook.  ('?),  Wind  Eiver,  July. 
No.  138.  Erigeron  radicatus,  Hook.,  var.  ('?),  Wind  Eiver,  July. No.  139.  Erigeron  canescens,  Hook.,  Wind  Eiver,  July. 
No.  140.  Erigeron  concilium,  T.  and  Gr.,  Green  Eiver,  June. 
No.  141.  Solidago  Virga-aurea,  L.,  Yellowstone,  August. 
No.  112.  Toicnsendia  spathulata,  Nutt,,  Wind  Eiver,  July. 
No.  113.  Townsendia  strigosa,  Nutt.,  Wind  Eiver,  July. 
No.  144.  Toicnsendia  Farryi,  n.  sp.,  D.  C.  Eaton,  Wind  Eiver,  July. 
No.  145.  Toicnsendia  spathulata,  var.  (?),  Stinkingwater  Pass,  August. 

Toicnsendia  condensata,  n.  sp.,  Wasbake's  Needles,  July. 
No.  146.  Cluvnactis  Douglasii,  H.  and  A.,  Green  Eiver,  June. 
No.  147.  Chrysopsis  hispida,  Hook.,  Yellowstone,  August. 
No.  148.  Baliia  Cucopliylla,  DC,  Stinkingwater,  July. 
No.  149.  Aplopappus  inuloides,  Nutt.,  Wind  Eiver,  July. 
No.  150.  Schkuria  integrifolia,  n.  sp.,  Gray,  Wind  Eiver,  July. 
No.  151.  Grindelia  squarrosa,  Dunal.,  Wind  Eiver,  July. 
No.  152.  Eudbeclda  occidentalism  Nutt.,  Snake  Eiver,  September. 
No.  153.  Arnica  Parryi,  n.  sp.,  Gray,  Yellowstone,  August. 
No.  154.  Arnica  angustifolia,  var.  (?),  Yellowstone,  August. 
No.  155.  Arnica  angustifolia,  var.  (?),  Fort  Stambaugb,  June. 
No.  156.  Arnica  longifolia,  D.  C.  Eaton,  Snake  Eiver  Pass,  September. 
No.  157.  Actinella  acaulis,  Nutt.,  Stinkingwater,  July. 
No.  158.  Actinella  grandifiora,  T.  and  Gr.,  Wind  Eiver,  July. 
No.  159.  Cosmidium  gracile,  T.  and  Gr.,  Green  Eiver,  June. 
No.  160.  Tetradymia  canescens,  var.  inermis,  Nutt.,  Green  Eiver,  June. 
No.  161.  Aplopappus  suffruticosus,  Gray,  Yellowstone,  August. 
No.  162.  Aplopappus  acaulis,  Gray,  Green  Eiver,  June. 
No.  163.  Aplopappus  NuttallH,  T.  and  Gr.,  Wind  Eiver,  July. 
No.  164.  Aplopappus  multicaulis,  Gray,  Wind  Eiver,  July. 
No.  165.  Balsamorhiza  Hookeri,  Nutt.,  Pacific  Springs,  June. 
No.  166.  Balsamorhiza  sagitiata,  Nutt.,  Wind  Eiver,  July. 
No.  167.  Senecio  amplectens,  var.  taraxicoides,  Gray,  Yellowstone,  Aug. 
No.  168.  tienecio  Fremontii,  Gray,  Stinkingwater,  July. 
No.  169.  Senecio  canus,  Hook.,  Yellowstone,  August. 
No.  170.  Senecio  Andinus,  Nutt.,  Yellowstone,  August. 

No.  171.  Senecio  htgens,  Eicb.,  Yrellowstoue,  August. 
No.  172.  Antennaria  dimorpha,  N utt.,  Green  Eiver,  June. 
No.  173.  Antennaria  dioica,  Gaertn.,  Owl  Creek,  July. 
No.  174.  Antennaria  luzuloides,  Torr.  and  Gray,  Stinkingwater,  July. 
No.  175.  Antennaria  alpina,  Gaertn.,  var.  (?),  Stinkingwater,  July. 
No.  176.  Antennaria  Garpathica,  E.  Br.,  Wind  Eiver,  July. 
No.  177.  Antennaria  racemosa,  Hook.,  Stinkingwater,  July. 
No.  178.  Tanacetum  capitation,  Nutt.,  Wind  Eiver,  July. 
No.  179.  Tanacetum  Nuttallii,  T.  and  Gr.,  Wind  Eiver,  July. 
No.  180.  Artemesia  pedatijida,  Nutt.,  Green  Eiver,  June. 
No.  181.  Artemesia  spinescens,  D.  C.  Eaton,  Green  Eiver,  June. 
No.  182.  Artemesia  incompta,  Nutt.,  Owl  Greek,  July. 
No.  183.  Artemesia  scopulorum,  Gray,  Yellowstone,  August. 
No.  184.  Artemesia  Ludoviciana,  Nutt.,  var.,  Yellowstone,  August, 
No.  185.  Troximon  parvijiorum,  Nutt.,  Green  Eiver,  June. 
No.  186.  Macrorrhynchus  glaucus,  D.  G.  Eaton,  Green  Eiver,  June. 
No.  187.  Troximon  aurantiacion,  Hook.  (?),  Green  Eiver,  June. 
No.  188.  Eieracium  Scouleri,  Hook.,  Yellowstone,  August. 
No.  189.  Stephanomeria paniculata,  Nutt.,  Stinkingwater,  July. 
No.  190.  Crepis  accuminata,  Nutt.,  Wind  Eiver,  July. 
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No.  191.  Crepis  occidentalism  Nutt.,  Wind  River,  July. 
No.  192.  Porterella  camulosa,  Torr.,  Yellowstone,  August. 
No.  193.  Bryanthus  Empetriformis,  Gray,  Stinkingwater,  July. 
No.  191.  Ledum  glandulosum,  Nutt.,  Yellowstone,  August. 
No.  195.  Gaitltlieria  Myrsinites,  Hook.,  Yellowstone,  August. 
No.  196.  Monotropa  hypopothys,  L.,  Yellowstone,  August. 
No.  197.  Lonicera  ccerulea,  L.,  Yellowstone,  August. 
No.  198.  Pyrola  dentata,  Hook.,  Yellowstone,  August. 
No.  199.  Dodecatheon  Meadia,  L.,  Wind  Elver,  July. 
No.  200.  Androsace  filiform  is,  L.,  Yellowstone,  August. 
No.  201.  Androsace  Chamajasme,  L.,  Owl  Creek,  July. 

Bouglasia  montana,  Gray,  Wasbakee's  Needles,  July. 
No.  202.  Phelipwa  lutea,  n.  sp.,  Owl  Creek,  July. 
No.  203.  Phelipceafasciculata,  Nutt.,  Owl  Creek,  July. 
No.  201.  Pentstemon  Menziesii,  Hook.,  Stinkingwater,  August. 
No.  205.  Pentstemon  Menziesii,  Hook.,  var.,  Snake  Pass,  September. 
No.  206.  Pentstemon  laricifolius,  H.  and  A.,  Owl  Creek,  July. 
No.  207.  Pentstemon  dcustus,  Dougl.,  Stinkingwater,  July. 
No.  208.  Pentstemon  gracilis,  Nutt.,  Pacific  Springs,  June. 
No.  209.  Pentstemon  sccundifiorus,  Benth.,  Yellowstone,  August. 
No.  210.  Pentstemon  humilis,  Nutt.,  Pacific  Springs,  June. 
No.  211.  Pentstemon  glaucus,  Graham,  Stinkingwater,  July. 
No.  212.  Mimulus  Lcwisii,  Pursta,  Stinkingwater,  July. 
No.  213.  Mimulus  moschatus,  Dougl.,  Stinkingwater,  July. 
No.  211.  Eunanus  Frcmontii,  Gray,  Yellowstone,  August. 
No.  215.  Pedicularis  Parryi,  Gray,  var.  (?),  Yellowstone,  August. 
No.  216.  Castilleia  brevifiora,  Nutt.,  Stinkingwater,  July. 
No.  217.  Castilleia  fiava,  Watson,  Stinkingwater,  July. 
No.  218.  Orthocarpus  Parryi,  n.  sp.,  Gray,  Yellowstone,  August. 
No.  219.  Castilleia  affinis,  H.  and  A.,  Nebraska,  June. 
No.  220.  Echinospermum  defiexum,  Lebm.,  Yellowstone,  August. 
No.  221.  Echinospermum  defiexum,  Lehiu.,  var.,  Yellowstoue,  August. 
No.  222.  Myosotis  alpestris,  L.,  Stinkingwater,  July. 
No.  223.  Myosotis  alpestris,  L.,  var.,  Stinkingwater,  July. 
No.  221.  Myosotis  alpestris,  L.,  var.,  Yellowstone,  August. 
No.  225.  Eritrichium  rillosum,  var.  aretioides,  DC,  Wind  River,  July. 
No.  226.  Mertensia  alpina,  Don.,  Stinkingwater,  July. 
No.  227.  Mertensia  alpina,  Don.,  var.,  Stinkingwater,  July. 
No.  228.  Eritrinchium  glomeratum,  DC,  var.  (!),  Green  River,.  June. 
No.  229.  Phacelia  circinata,  Jacq.,  Stinkingwater,  July. 
No.  230.  Phlox  bryoides,  Nutt.,  Pacific  Springs,  June. 
No.  231.  Phlox  canescens,  T.  and  Gr.,  Green  River,  June. 
No.  232.  Phlox  Douglasii,  Hook.,  Owl  Creek,  July. 
No.  233.  Phlox  longifolia,  Nutt.,  Green  River,  June. 
No.  231.  Gilia  linifiora,  Benth.,  Stinkingwater,  July. 
No.  235.  Gilia  nudicaulis,  Gray,  Wind  River,  July. 
No.  236.  Gilia  pungens,  Benth.,  var.,  Green  River,  June. 
No.  237.  Gilia  inconspicua,  Dougl.,  Green  River,  June. 
No.  238.  Gilia  congesta,  Hook.,  Green  River,  June. 

Gilia  iber id i folia,  Benth.,  Green  River,  September. 
No.  239.  Gilia  spicata,  Nutt.,  Green  River,  June. 
No.  240.  Gilia  Breweri,  Gray,  Dry  Sandy,  June. 
No.  241.  Colomia  gracilis,  Dougl.,  var.,  Green  River,  June. 
No.  212.  Polemonium  confertum,  Gray,  Wind  River,  July. 
No.  243.  Polemonium  parvifolium,  Nutt.,  Stinkingwater,  July. 
No.  214.  Swertia  perennis,  L.,  Yellowstone  Falls,  August. 
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No.  245.  Gentiana  detonsa,  Fries.,  Yellowstone,  August. 
No.  246.  Asclepi&s  br  achy  Stephana,  Ton*.,  Green  River,  June. 
No.  247.  A  cerates  viridifiora,  Ell.,  Owl  Creek,  July. 
No.  248.  Polygonum  imbricatum,  Nutt,,  Stinking  water,  Jul  v. 
No.  249.  Rumex paucifoUus,  Nutt.,  Sweetwater,  June. 
No.  250.  Eriogonum  flavum,  Nutt.,  Owl  Creek,  July. 
No.  251.  Eriogonum  brevicaule,  Nutt.,  Wind  River,.  September. 
No.  252.  Eriogonum  ovalifolium,  Nutt.,  Green  River,  June. 
No.  253.  Oxytheca  dendroidea,  Nutt,,  Big  Sandy,  June. 
No.  254.  Paronychia  sessilliflora,  Nutt.,  Wind  River,  July. 
No.  255.  Shepherdia  argentea,  Nutt.,  Wind  River,  September. 
No.  256.  Eleagnus  argenteus,  Nutt.,  Green  River,  September. 
No.  257.  Gomandra  pallida,  DC,  Wind  River,  July. 
No.  258.  Atriplex  endolepis,  Watson,  ined.,  Stinkingwater,  July. 
No.  259.  G  ray  ia  poly  galoides,  H.  and  A.,  Green  River,  June. 
No.  260.  Kochia  prostrata,  Sclirad.,  Green  River,  September. 
—   Siucda  depressa,  Pursh,  Green  River,  September. 
No.  261.  Atriplex  canescens,  Watson,  ined.,  Green  River,  June. 
No.  262.  Betula  occidentalism  Hook.,  Green  River,  Juue. 
No.  263.  Mix   (?),  Wind  River,  July. 
No.  264.  Juniperus  Sabina,  var.  procumbens,  Pursh,  Owl  Creek,  July. 
No.  265.  Galochortus  Eur y carpus,  Watson,  Yellowstone,  August. 
No.  266.  Fritillaria  atropurpurea,  Nutt.,  Wind  River,  July. 
No.  267.  Fritillaria pudica,  Spreng,  Yellowstone,  August.    • 
No.  268.  Spiranthes  Romanzofiana,  Cham.,  Yellowstone,  August. 
No.  269.  Allium  brevistylum,  Watson,  Yellowstone,  August. 
No.  270.  Allium  tSchmnoprasum,  L.,  Yellowstone,  August. 

No.  271.  Allium  Schccnoprasum,  L.,  YrellowTstone,  August, 
No.  272.  Allium  reticulatum,  (Watson,  1181,)  Sweetwater,  Juue. 
No.  273.  Allium  cernuum,  Roth,  Owl  Creek,  July. 
No.  274.  Allium  reticulatum,  Fras.,  Green  River,  June. 
No.  275.  J  uncus  xiphioides,  E.  Mey.,  Yellowstone,  August, 
No.  276.  Garex  Dauglasii,  Boott,,  Fort  Bridger,  June. 
No.  277.  Garex  Eaynoldsii,  Dewey,  Yellowstone,  August. 
No.  278.  Garex  vitilus,  Fr.,  Yellowstone,  August. 
No.  279.  Garex  aquatilis,  Wahl.,  Yellowstone,  August. 
No.  280.  Garex  rigida,  Good.,  Yellowstone,  August. 
No.  281.  Garex  Roodii,  Boott.,  Wind  River,  July. 

No.  282.  Garex  festiva,  Dewey,  Yrellowstoue,  August. 
No.  283.  Garex  Douglasii,  Boott.,  Stinkingwater,  July. 
No.  284.  Garex  tenuirostris,  Olney,  ined.,  Yellowstone,  July. 
No.  285.  Garex  vulgaris,  Fries.,  Yellowstone,  August. 
No.  286.  Garex  Jamesii,  Torr.,  Yellowstone,  August. 
No.  287.  Garex  leporina,  L.,  Stinkingwater,  July. 
No.  288.  Eriophorum  polystachyon,  L.,  Yellowstone,  August. 
No.  289.  Kwleria  cristata,  Pers.,  Yellowstone,  August. 
No.  290.  Poa,   ,  (I),  Yellowstone,  August. 
No.  291.  Tristeum  subspicatum,  Beauv.,  Stinkingwater,  July. 
No.  292.  Agrostis  scabra,  Willd.,  Yellowstone,  August. 
No.  293.  Festuca   ,  (.!),  Yellowstone,  August. 
No.  294.  Poa  tenuifolia,  Nutt,  (?),  Yellowstone,  August. 
No.  295.  Melica  bullosa,  Geyer,  Yellowstone,  August. 
No.  296.  Beckmannia  cruciformis,  Host.,  Stinkingwater,  July. 
No.  297.  Elymus  condensatus,  Pursh,  Wind  River,  July. 
No.  298.  Poa  Andina,  Nutt.,  Yellowstone,  August. 
No.  299.  Triticum  aqiUpoides,  Turck.,  Yellowstone,  August. 
No.  300.  Calamagrostis  Lapponica,  Triu.(?),  Yellowstone,  August. 
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FELICES. 

No.  301.  Cheilanthes  lanuginosa,  Nutt.,  Owl  Creek,  July. 
No.  302.  Cystopteris  fragilis,  Benth,  Yellowstone  Falls,  August. 
No.  303.  Woodsia  scopulina,  D.  0.  Eatou,  Yellowstone,  August. 
No.  304.  Woodsia  Oregana,  D.  C.  Eaton,  Sweetwater,  June. 
No.  305.  Botrychium  lunaroides,  L.,  Yellowstone,  August. 
No.  30G.  Botrychium  simplex,  Hitchcock,  Yellowstone,  August. 

LYCOPODIACE^E. 

No.  307.  Isoetes  Bolandcri,  n.  sp.,  Engel.,  Yellowstone,  August. 

FUNGI. 

No.  308.  Trichobasis  leguminosarum,  Lk.,  Wind  River,  July. 
No.  309.  JEcidium  Ranuncalacearum,  DC,  Wind  River,  July. 
No.  310.  JEcidium  Psoralecc,  n.  sp.,  C.  II.  Peck,  Colorado,  June. 
No.  311.  JEcidium  Parryi,  n.  sp.,  C.H.  Peck,  Stinkingwater,  August. 



ENTOMOLOGICAL  REPORT. 

By  J.  D.  Putnam. 

Dear  Sir  :  The  following  list  embraces  the  Coleoptera  collected  dur- 
ing the  months  of  June,  July,  and  August,  1873,  on  the  route  from  Fort 

Bridger  to  the  Yellowstone  National  Park,  via  Green  River,  South  Pass, 

Camp  Brown,  Wind  River,  and  Stinkingwater  Kiver ;  and  on  the  return', in  September,  via  Snake  and  Wind  Rivers.  My  opportunities  for  col- 
lecting were  quite  limited,  having  responsible  meteorological  duties  to 

perform  at  all  times,  and  beiug  almost  constantly  on  the  march.  For 
these  reasons,  and  also  on  account  of  the  lack  of  transportation  facilities, 
the  collections  are  much  more  imperfect  than  they  should  have  been. 
All  the  regions  passed  through,  and  especially  the  Wind  Kiver  district, 
give  promise  of  good  yields  for  future  collectors.  I  am  much  indebted 
to  the  officers  on  the  survey  for  various  kindnesses,  and  to  Mr.  Henry 
Ulke,  who  very  kindly  determined  the  Coleoptera,,  hereafter  enumerated, 
for  me.  I  also  annex  a  list  of  words  used  by  the  Shoshone  Indians  to 
designate  insects. 

Respectfully,  your  obedient  servant, 
J.  D.  PUTNAM. 

Capt,  W.  A.  JONES, 
United  States  Corps  of  Engineers. 

LIST  OF  COLEOPTERA. 

Cicindella  tranqusbarica,  H.evbst,=vulgaris,  Say,  Green  River  basin, 
June. 

C.  duodecimguttata,  Dej.,  Yellowstone  basin,  August. 
Elaphrus  Califomicus,  Mann.,  Green  River  basin,  June. 
Nebria  hudsonica,  Lee,  Yellowstone  basin,  August. 
Calosoma  luxatum  Say,  Wind  River  basin,  June. 
Carabus  Agassii,  Lee,  variety  of  C.  twdatus,  Fort  Bridger,  May  ;  Wind 

River  and  Stinkingwater,  July. 
Lebia  guttula,  Lee,  Wind  River  basin,  July. 
Philotecmis  nigricollis,  Lee,  Green  River  basin,  June. 
Pterostichus  protr  actus,  Lee,  Fort  Bridger,  May  ;  Yellowstone  basin, 

August. 
Ft  Luczotii,  Dej.,  Fort  Bridger,  May. 
Amara  lacustris,  Lee,  Fort  Bridger,  May. 
A.  patricia,  Dej.,  Yellowstone  basin,  August. 
Chlcenius sericeus,  Forster,  Green  River  basin,  June. 
Harpalus  amputatus,  Say,  Green  River  basin,  June. 
E.funistus,  Lee,  Fort  Bridger,  May  ;  Yellowstone  basin,  August. 
H.  stupidus,  Lee,  Fort  Bridger,  May. 
H.furtivus,  Lee,  Fort  Bridger,  May. 
H.  obesuhis,  Lee,  Green  River  basin,  June. 
Bembidium  nsbraskense,  Lee,  Yellowstone  basin,  August. 
B.  htcidun,  Lee,  Green  River  basin,  June. 
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B.  umbratum,  Lee,  Green  Eiver  basin,  June. 
Dytiscus  marginicolUs,  Lee,  Yellowstone  basin.  August. 
Silpha  lapponica,  Herbst,  Fort  Bridger,  May. 
8.  ramosa,  Say,  Wind  River  basin,  June. 
Aleochara  bimaculata,  Grav.,  Green  River  basin,  Juue. 
Creophilus  villosus,  Grav.,  Yellowstone  basin,  August. 
Philonthus,  (undetermined,)  Fort  Bridger,  May. 
Saprinus  pratensis,  Lee.,  Green  Eiver  basin,  June. 
Phalacrus  pennicillatus,  Say,  Green  River  basin,  June  :  Wind  River, 

July. 
Nitidula  ziczac,  Say,  Wind  River  basin,  July. 
Dermestes  marmoratus,  Say,  Green  River  basin,  June. 
D.  caninus,  Germ.,  Green  River  basin,  June. 
Aphodius  denticulatus,  Hald.,  Green  River  basin,  Juue. 
Trox  alternans,  Lee.,  Fort  Bridger,  May. 
Hoplia  laticolis,  Lee.,  Wind  River  basin,  July. 
Serica  curvata,  Lee.,  Wind  River  basin,  July. 
P.  frontalis,  Lee.,  Wind  River  basin,  July. 
Lachnosterna  fusca,  Frohl.,  Fort  Bridger,  May. 
Polypliylla  decern!  ineata,  Say,  Owl  Creek,  July. 
Melanophila  longipes,  Say,  Stinkingwater  Valley,  July  ;  Yellowstone 

basin,  August. 
Acmcvodera  mixta,  Lee.,  Wind  River  basin,  July  ;  abundant  in  the 

flowers  of  the  prickly  pear,  [Opuntia.) 
Brachys  terminans,  Fabr.,  Wind  River  basin,  July. 
Dolopius  pauper,  Lee.,  Stinkingwater  Valley,  July. 
Corymbites  tinctus,  Lee.,  black  variety,  Yellowstone  basin,  August. 
Podabrus,  (undetermined,)  Stinkingwater  Valley,  July. 
Collops  vittatus,  Say,  Green  River  basin,  June. 
G.  cribrosus,  Lee.,  Green  River  basin,  June. 
Pristoscellis,  ueavfuscus  Lee,  Wind  River  basin,  July. 
Listrus  interruptus,  Lee,  Wind  River  basin,  June. 
Dolichosoma  fovcicolUs,  Kirby,  Wind  River  basin,  July. 
Dasytes  breviusculus,  Motsch.,  Green  River  basin,  June. 
Eleodes  obscura,  Say,  Wind  River  basin,  July. 
E.  hispilabrus,  Say,  Green  River  basin,  June;  Wind  River  basin,  July. 
E.  extricata,  Say,  Green  River  basin,  June;  Wind  River  basin,  June. 

July. 
E.  nigrina,  Lee,  Green  River  basin,  June. 
E.  pimelioides,  Mann.,  Wind  River  basin,  July. 
Blapstinus  pratensis,  Lee,  Green  River  basin,  June. 
Cceloenemis  dilaticoliis,  Mann.,  Yellowstone  basin,  August. 
Corphyra  lugubris,  Say,  Yellowstone  basin,  August. 
G.  Leidsii,  Horn,  Wind  River  basin,  July. 
Notoxus  serratus,  Lee,  Wind  River  basin,  July. 
N.  subtilis,  Lee,  (?)  Green  River  basin,  June. 
Anaspis  rxifa,  Say,  Wind  River  basin,  July. 
Epicauta  puncticoUis,  Mann.,  Wind  River  basin,  June. 
E.  macuWa,  Say,  Wind  River  basin,  July. 
E.  sericans,  Lee,  Wind  River  basin,  June,  July. 
Lytta  fulgifera,  Lee,  variety  of  XuttaUi,  Say,  Wind  River  basin,  July. 
Cephaloon  lepturides,  Newm.,  variety,  Yellowstone  basin,  August. 

[Mr.  Ulke  says,  "  Your  specimens  differ  in  size  and  coloration  from 
the  Northern-Atlantic  types,  but  I  have  an  intermediate  form  from 
Oregon."] 

Pr tonus  Calif ornicus.  Motsch.,  Stinkingwater  basin,  July, 
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Criocephales  productus,  Lee,  Yellowstone  basin,  August. 
Cr.  asperatas,  Lee.,  Yellowstone  basin,  August. 
Monohammus  scutellatus,  Say,  Wind  River  basin,  July. 
Oxoplus  corallinus,  Lee,  Yellowstone  basin,  August. 
[Differs  from  Mr.  Ulke's  New  Mexico  type  in  having  the  base  of  the elytra  blackish.] 
Pacliyta  liturata,  Kirby,  Yellowstone  basin,  August. 
Acmceops  pratensis,  Laich.,=s£nV//fato,  Fabr.,  Wind  River  basin,  July. 
Ac.  subpilosa,  Lee,  Wind  River  basin,  June. 
Galeruca  americana,  Fabr.,  Green  River  basin,  June. 
Luperus  longulus,  Lee,  Wind  River  basin,  June,  July. 
Haltica  (Graptodera,)  incerata,  Lee,  Green  River  basin,  June. 
Disonycha  alternata,  111.,  Wind  River  basin,  July. 
Saxinus  saucia,  Lee,  Wind  River  basin,  July. 

Adoxus  vitis,  Linn.,  WTind  River  basin,  July. 
Trirliabda  alternata,  Say,  var.,  Yellowstone  basin,  August. 
Monoxia  guttulata,  Lee,  Green  River  basin,  June. 
Hippodamia  Lecontei,  Muls.,  Green  River  basin,  June. 
H.  quinquesignata,  Muls.,  Wind  River  basin,  July. 
H.  parenthesis,  Say,  Green  River  basin,  June. 
Coccinella  picta,  Rand.,  Yellowstone  basin,  August. 
C.  trifasciata,  Linn.,  Wind  River  basin,  July ;  Yellowstone  basin,  August. 
C.  transverso-guttata,  Fald.,  Yellowstone  basin,  August. 
C.  novemnotata,  Herbst.,  Green  River  basin,  June;  Wind  River  basin, 

June. 
jSphenopJiorus  Ulliei,  Horn.,  Green  River  basin,  June. 
Lepyrus  colon,  Linn.,  Wind  River  basin,  July. 

There  were  also  collected  five  or  six  undescribed  species  of  Curcu- 
lionidce,  belonging  to  the  genera  Listroderes,  Lichenophagus  (?),  and 
Erirhinus. 

INDIAN  NAMES  FOR   INSECTS. 

The  following  words,  used  by  the  Shoshone  or  Snake  Indians  to  desig- 
nate insects,  were  obtained  September  14, 1873,  at  Camp  Brown,  Wyom- 
ing Territory,  from  Moonharvy,  Charlie,  and  Bob,  three  Shoshone 

Indians  belonging  to  Washakie's  band  : 
Large,  wingless  cricket,  (Anabrus  simplex,  Hald.,)  Mesch. 
Black  cricket,  (Gryllus   ,  sp.  ?),  Mesch  ;  Mes-oo-wan-ich. 
Spider-like  cricket,  (Stenopelmatus  f)  Nen-i-guipo. 
Pupa  of  a  large  grasshopper,  ((Edipoda,)  At-tung. 
Large  grasshopper,  (GEdipoda,)  A-dun-ich. 
Hateful  grasshopper,  (Calaptenus  spretus,  Uhler,)  Ud-see-guee. 
Tenebrionidce,  (Coelcenemus  dilaticollis,  Mann,)  Bee-sou-guah. 
Cerambycidce,  Prionus  Californicus,  Motsch.,)  Gon-i-pee-ah. 
Green  buprestid,  E-wee-et. 
Horse-fly,  (Tabanus,)  Bee-meet. 
Common  fly,  (Musca,)  (An-e-vou,)  An-e-ou. 
Tremex,  (sp.  V)  An-e-goot-tsee. 
Cicada,  (sp.  ?)  Kii-ah. 
Ant-lion  (Myrmelion,)  Es-pou-see. 
Day-fly,  (Ephemera,)  Moo-po. 
Various  diurnal  butterflies  and  moths,  A-e-pril. 
Colias  philodice,  (yellow,)  Oabit  A-e-pril. 
Moths,  from  Washakie's  Needles,  (Arctia,)  Un-dwust. 
Large,  brown  caterpillar,  (larva  of  some  Sphingidte,)  Beer-waub. 

H.  Ex.  285   14 
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Colors. 
White,  Tos-it-eh. 
Black,  Tonor-wit. 
Brownish-black,  Tou-gon-dau-bit. 
Brown,  Tou-gon-uinpk. 
Bed,  En-ga-bit. 
Yellow,  [Oabit,]  Orbt. 
Green,  A  went. 
Blue,  (bright,)  Tsoi-wu-it. 
Blue,  (grayish,)  Ah-muit. 
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